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To all whom it may concern : 

Be it known that I, Geou&e Cornwall, 
of the city, comity, aud State of New York, 
hare invented certain new and useful Improve- 
ments iu Sewer Pipe and Trap, of which the 
following is a specification: 

The object of my invention is to produce a 
sewer-pipe in which the several sections may 
be readily and securely connected together, 
and which is provided with traps of simple 
construction for preventing gases from flow- 
iug back through the pipe. 

My iuveution consists in the novel combina- 
tion of a hinged trap or traps with a sewer- 
pipe made of flanged taper sections, whereby 
a very effective provisiou is made for the pass- 
ing off of solid substances through the pipe, 
ai id yet the entrance of gases from the sewer 
through the pipe to the interior of a building 
is effectually prevented. 

In the accompanying drawings, Figure 1 
represents a longitudinal section of a portion 
of a sewer- pipe embodyiug my invention, aud 
Fig. 2 an end view of one of the sections there- 
of and a lace view of a valve hinged thereto. 

Similar letters of reference designate corre- 
sponding parts iu*botii figures. 

Adesignates the sections of which the sewer- 
pipe is composed. They are preferably made 
of cast-iron, aud are provided upon one end 
with a flange, a. 

In order to provide for inserting the flanged 
end of .each section in the next section, I make 
each section internally tapering toward the 
flanged end for a portion or the whole of its 
length, and of such size as to receive snugly 
within it the flanged end of the preceding pipe, 
which is pushed into the same until the flange 
touches upon all sides. The joint may then 
be completed by filling in outside said flange 
with cement or other like material, as here rep- 
resented, making a water aud gas tight joint. 
The sections A are arranged on an iucline, 
and the flange at the end oV each pipe makes 



a slight fall as the water flows through, the 
pipe, as represented at cf, aud thus prevents 
the accumulation of solid matter. 

In order to prevent the flow of gas back- 
ward through the said pipe, I employ valves 
B, hinged to the outer or flanged end of ouo 
or. more sections, aud closing against the outer 
end thereof, so as to be opened by the flow of 
water through the said pipe, as represented in 
dotted outline in Fig. 1, and closed by their 
own weight. As the valves close agaiust the 
ends of the sections they are not obstructed 
iu their action by any solid matter passing 
through the pipe. 

I have represented the flanged face of each 
section as provided with lugs 6, aud the valve 
as provided with lugs c, hinged to the face of 
the section by the lugs b. By providing sec- 
tions of pipe with these valves gases are pre- 
cluded from flowing back through the pipe and 
eutering the building with which the sewer- 
pipe is connected. 

In order to permit the valve B to open prop- 
erly, I preferably make the pipe rectangular 
in its cross-sect iou; but, if desirable, it may 
have a rounded bottom with straight sides. 

By my iuveution I produce a sewer-pipe 
which may be very cheaply and strongly con- 
structed, and by which the dauger to health 
resultiug from the' presence of sewer-gas in a 
building is prevented. 

What I claim as my invention, aud desire 
to secure by Letters Patent, is — 

The combination, with a sewer-pipe com- 
posed of internally-tapering sections provided 
upon the smaller euds with flanges, of a. valve 
or valves hinged to the flanged ends of one or 
more sections, so as to be opened by the flow 
of water through the said pipe and closed by 
their weight, substantially as specified. 

GEO. CORNWALL. 

Witnesses: 

T. J. Keank, 
Fued. Haynes. 



G..:OOR#WJtLL. 
" Se,wer P|pe. and Trap. 

No. 213,394 Patented Mar. 18, 1879. 






ifmn photo uTMoatftMf*. wtmnaiTM, . 



(No Model.) 

P. FALKINBUEG. 

TRAP FOR BASINS, SINKS, &c. 

No. 510,503. Patented Deo. 12, 1893. 




United States Patent Office. 



PERCY FALKINBURG, OF ATLANTIC HIGHLANDS, NEW JERSEY, ASSIGNOR 
OF ONE-HALF TO NATHANIEL H. ROBERTS, OF SAME PLACE. 

TRAP FOR BASINS, SINKS, 8cC. 



SPECIFICATION forming part of Letters Patent No, 510,503, dated December 12, 1893. 

Application filed March 8, 1893, Serial No. 486,072, (No model). 



10 



r 5 



20 



To all whom it may concern: 

Be it known that I, Percy Falkinburg, a 
citizen of the United States, residing at At- 
lantic Highlands, in the county of Monmouth, 
State of New Jersey, have invented certain 
new and useful Improvements in Traps for 
Basins, Sinks, Ac.; and I do hereby declare 
the following to be a full, clear, and exact de- 
scription of the invention, such as will enable 
others skilled in the art to which it appertains 
to make and use the same. 

This invention relates to traps for sinks 
and basins, and has for its object to provide 
a water seal aud two valves for the purpose 
of excluding sewer gas. 

The improvement consists, essentially, of a 
case having an inlet at its lower end and an 
outlet at its upper end, and a lever carrying 
valves on opposite aides of its pivotal point 
to close the said inlet and outlet when the 
trap is inactive. 

The improvement also consists of the novel 
features and the peculiar construction and 
combination of the parts which will be here- 
inafter more fully described and claimed and 
which are shown in the annexed drawings, in 
which — 

Figure 1 is a detail view, partly in section, 
of the invention. Fig. 2 shows a modified 
form of valve for closing the inlets. Fig. 3 
shows a further modification in which the 
valves and the valve connecting rod are 
adapted to have a vertical movement. 

The case A is closed and may have any de- 
sired form and be constructed of suitable ma- 
terial. In the preferred form of construction 
the case is cylindrical in cross section and is 
constructed of either brass, copper or lead 
tubing. For purposes of cleaning the lower 
.<o end of the case is closed by a removable head 
a which is adapted to be screwed on the case. 
A projection a' extends from the head a to 
receive a wrench or other instr u inent by means 
of which the said head can be turned when 
45 screwing it on or off the case A. This case 
A is provided at its upper end with an outlet 
B and near its lower end with an inlet D. 
Both the inlet and outlet are formed in the 
side of the case close to the ends thereof and 
50 are provided with valve seats. These valve 
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seats project on opposite sides of the body 
portion of the case to prevent matter adher- 
ing to the iuner sides of the case from inter- 
fering with the seating of the valve and also to 
provide means of attachment to the case of 
the inlet and t he outlet pipes C and E, respect- 
ively. The valves F and Gclose, respectively, 
the inlet and the outlet and are attached to 
the opposite ends of a lever H which is pivot- 
ally supported between its ends. The valves 
and lever are so constructed and disposed 
that the valve G and the upper portion of the 
lever II will overbalance the valve F and the 
lower portion of the lever whereby the supe- 
rior weight of the valve G and upper portion 65 
of lever H will cause the seating of the valves 
F and G under normal conditions. It will be 
observed that the inlet and outlet are dis- 
posed at diagonally opposite ends of the case. 
Hence the lever H will occupy a corresponding 70 
diagonal position in order to seat the valve. 

The manner of supporting the lever H is 
not essential and will depend upon the skill 
of tho workman. As shown the lever is sup- 
ported on the outer end of a rod h which is 75 
projected from the side of the case. This rod 
may be attached to the case iu any desired 
manner; but it is preferred to have it form 
part of a bracket which is adjustably con- 
nected to the case so that the relative posi- 80 
tion of the lever may be adjusted within cer- 
tain limits to accurately seat the valves F and * 
G. To further allow for differences in me- 
chanical construction the valves F and G may 
be adjustably connected with the ends of the 85 
lever II. The simplest form of construction 
foradjustably connectingthe valves with the 
said lever is that shown in which the ends of 
the lever will be threaded and the valves cor- 
respondingly threaded and adapted to screw 90 
on the threaded ends of the latter. 

The precise construction of valve is not es- 
sential. They may be flat, as shown in Fig. 
2, or ball valve, as shown in Fig. 1. The lat- 
ter form is preferred. Where the valves are 
flat, as shown in Fig. 2, they will be connected 
with the lever by a ball and socket joint which 
will admit of the valves adapting themselves 
to their seats so as to obtain a close joint 
In practice the trap will be arranged sub- 
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stantially as shown in Fig. 1 and under nor- 
mal conditions both the valves will be seated. 
As the water or other fluid enters the case 
through the inlet D the valve F will be un- 
5 seated by theforceof theincoraingwater. The 
valve G by reason of its connection through 
lever H with the valve F will at the same 
time be moved away from its seat and permit 
the water or fluid in the trap to escape through 

io the outlet K. The instant the water ceases to 
enter the trap through the pipe C, the valves 
F and G will close their respective inlets and 
exclude noxious odors. The upper portion of 
the case will contain air and the lower por- 

15 tion water, the latter forming a water seal as 
is usual in devices of this nature. In some 
instances it may be expedient to provide a 
spring to operate on the lever H to insure a 
seating of the valve. This construction is in- 

20 dicated in Fig. 2. 

In Fig. 3 the valves F and G are adapted. to 
have a vertical movement and are guided in 
their movements by depending extensions 
which are adapted to work in openings formed 

25 in the cross bars 1 and 2 extending across the 
inlet and outlet. These valves are connected 
by a rod 3 so as to cause them to operate si- 
multaneously. 
Having thus described my invention, what 

30 I claim, and desire to secure by Letters Pat- 
ent, is— 

1. A trap for basins, stands &c. comprising 



a closed case having an inlet at the lower end 
and an outlet at the upper end, the inlet and 
the outlet being diagonally disposed, valves 35 
for closing the said inlet and the outlet, and 
a single lever pi votally supported between its 
ends and extending diagonally within the case 
aud having the said valves attached to its op* 
posite ends, the weight of the upper valve be- 40 
ing superior to cause the seating of the valves, 
substantially as described. 

2. A trap for basins, stands &c. comprising 
a closed case having an inlet at its lower end 
and an outlet at its upper end and a lever ad- 45 
justably supported between its ends and pro- 
vided with valves to close the said inlet and 
outlet, substantially as described. 

3. The herein described trap for basins, 
stands &c. comprising a closed case the lower 50 
end of which is removable, and having an in- 
let at the lower end aud an outlet at the up- 
per end, and a lever pivoted between its ends, 
and having ball valves at its opposite ends to 
close the said inlet and outlet, the upper valve 55 
overbalancing the lower valve for the purpose 

of effecting a seating of the said valves, sub- . 
stantially in the manner set forth. 

In testimony whereof I affix my signature in 
presence of two witnesses. 

PERCY FALKINBURG. 

Witnesses: 
E. H. Cook, 
D. L. Con-over. 
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To all whom it may concern: 

Be it known that I; William H. Smith, a 
citizen of the United States, residing at Eliza- 
beth, in the county of Union and State of New 
5 Jersey, have invented and produced a new and 
original Improvement in Automatic Marine 
Water-Closets; and I do hereby declare the 
following to be a full, clear, and exact descrip- 
tion of the invention, such as will enable others 
skilled in the art to which it appertains to make 
and use the same, reference being had tb the 
accompanying drawings, and to numerals of 
reference marked thereon, which form a part 
of this specification. 
15 The objects of this invention are to ■ enable 
marine water-closets or water-closets era- 
ployed in boats or floating vessels, and par- 
ticularly the closets which are stationed in the 
vessel below the surface level of the surround- 
20 ing water, to be flushed with greater conven- 
ience and ease, to avoid the labor and incon- 
venience of hand-pumping in the operation 
of forcing the water containing the excreraen- 
titous matter out into the open sea or sur- 
rounding water, to provide a raore.simpleand 
durable structure, and to reduce the. cost of 
construction, and to secure other advantages 
and results, some of which may be referred 
to hereinafter in connection with the detailed 
30 description of the working parts. 

The invention consists in the improved ma- 
rine water-closet, in the means employed for 
automatically supplying compressed air there- 
to, and in the arrangements and combinations' 
35 of parts of the same, all substantially as will be 
hereinafter set forth, and finally embraced in 
the clauses of the claim. 

Referring to theaccompanyingdrawings, in 
which like numerals of reference indicate cor- 
40 responding parts in each of the several figures, 
Figure 1 is a plan of the seat and bowl portion 
of my improved device. Fig. 2 is a vertical 
section of the same, showing it in connection 
with an intermediate tank, the usual flushing- 
45 tank, an out-passage pipe adapted to lead the 
flushed matter from the bowl and also show- 
ing certain of the compressed-air connections. 
Fig. 3 is a section taken on line x of Fiff. 2. 
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Fig. 4 shows in rear elevation the intermedi- 
ate tank or reservoir in connection with the 
said bowl and compressed-air connections. 
Figs. 5 and 6 are sectional views of a certain 
val ve hereinafter more fully referred to. Fig. 
7 is a detail plan of the intermediate tank or 
reservoir and certain of the connections, and 
Fig. 8 is a longitudinal view of the said inter- 
mediate tank or reservoir and connections. 

In said drawings, 8 indicates the water-closet 
seat, beneath which are the bowl 9 and down- 
flow-passage 10 to the trap 11. To the inner 60 
extension 12 of the trap is attached a tubular 
connection 13, having seats 14 14 for a plu- 
rality of check or swinging gate valves 15 15, 
suspended from pivots 16 at ,the upper side 
of said connection 13 and arranged and adapt- 65 
ed to open under the pressure of fluid flowing 
down from the bowl and to automatically close 
by gravity against their respective seats and 
be held in impervious relation to said seats 
under pressure of compressed air in a certain 70 
intermediate reservoir 17, arranged beneath 
said bowl 9, as shown clearly in Fig. 2. Said 
valved extension 13 is preferably connected 
to the top of the receptacle 17 by an elbow 18 
and a threaded collar 19, the elbow and the 75 
reservoir being suitably threaded to receive 
said parts and form an impervious joint. 

The interior of the reservoir 17 is of a size 
sufficient to receive a float 20, Fig. 8, and le- 
ver 21, fulcrumecl on a suitable bearing- 22 in 80 
said reservoir, and to permit an operation of 
the same under the power of the rising and * 
falling fluid in said reservoir. The said lever 
21 is in connection with connecting-rods 23 
and 24, the first extending through a packing- 85 
box 25 in the top or other portion of the res- 
ervoir, as convenience may dictate, and thesec- 
ond pivoted to the first and to a lever 26 for op- 
erating a valve 27 in a compressed-air pipe 28. 

At or near the bottom of the reservoir 17 
is an exit-opening 29, Fig. 8, at which the 
out-passage pipe 30, Fig. 2, is imperviously 
connected, so as to prevent leakage at the 
joint, the said out-passage pipe 30 being pref- 
erably provided with a suitable check-valve 95 
31, Fig. 2, the interior of which is similar to 
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the construction shown at U 1;> in Fig-. by 
which backllow or inflow from the water sur- 
rounding tho hoat or vessel is i»rcventc(l. 
Tho air-pipe 28 having- boon opened by the 
5 valve 27, tho compressed air received from a 
suitable reservoir or air - compressor (not 
shown; is conducted to the cylinder -52. Ine 
piston 33 in said cylinder 32 is forced upward 
to operate the lever 34 of a second valve 3o, with 

io which it is connected, turning said valve ^o, so 
that there is an open communication trom 
the compressed - air reservoir, (not shown J 
as before stated, directly through the branch 
pipe 4:1 of the compressed-air pipe 28 into the 

15 tank or reservoir 17. Upon the entrance of 
the compressed air into the reservoir If the 
pressure thereof tends to more imperviously 
and perfectly close the valves 15 to force the = 
liquid contents of the said reservoir 17 out- | 

20 ward through the outflow passage or pipe 30, \ 
thus lowering the level of the water in said 
reservoir, so* that the float 20 is lowered to | 
the position shown in Fig. 3 to close tho valve j 
27. The said reservoir .17 is maintained in its 

25 empty condition, so far as water is concerned, 
untifthe pipe 38 from the flushing-tank 39 is 
opened by the usual means to permit the 
gravitation of the liquid contents therein and 

' lushed, as hereinbefore described. The valve 

30 27 is a three-way valve, as indicated in Figs. 
5 and 6, so that when communication from 
the compressed-air reservoir through the 
compressed-air pipe 28 is closed at the same 
time a vent-passage 40 in the said valve 27 is 

35 opened to permit the escape of air beneath 
the piston in the cylinder 32, so that the said 
piston is allowed to gravitate to its position 
as shown in Fig. S. gravitation of the said 
piston again closing the valve 35 in the cora- 

40 pressed-air pipe. It will thus be noticed that 
compressed air is supped to the reservoir 
containing the flushings from the bowl auto- 
matically, so that the liquid contents of the 
tank 17 is forced out through pipe 30 into the 

45 surrounding water and hand-labor in pump- 
ing, as sometimes heretofore performed, is 
avoided. 

Having thus described the invention, what 
I claim as new is - 

50 1. The combination with the bowl, a flushing- 
tank and connections, of a reservoir adapted 
to receive tho flushings from the bowl, said 
reservoir containing a float in connection with 
a valve of a composed-air pipe, and said com- 

55 pressed-air pipe having said valve, substan- 
tially as set forth. 

2. The combination with the bowl, flushing- 
tank and connections, of a reservoir arranged 
in connection with said bowl to receive the 

60 flushing-water therefrom, a float in said reser- 
voir, a valved compressod-air pipe, the valve 
of which is operated by said float to permit an 



inflow of compressed air into the said reser- 
voir, substantially as set forth. 

3. * The combination with the bowl, flushing- 65 
tank and connections, of a reservoir arranged 

in connection with said bowl to receive the 
flushing-water therefrom, a float in said reser- 
voir, a valved compressed-air pipe, the valve 
of which is operated by said float to permit an 70 
inflow of compressed air into the reservoir, 
and an out-passage pipe from said reservoir 
having a valve to prevent backflow, substan- 
tially as set forth. 

4. The combination with the howl, flushing- 75 
tank and connecting-pipe, of a reservoir ar- 
ranged below the said bowl in trapped con- 
nection with the same, the connections being 
provided with check-valves, a float in said res- 
ervoir in connection with a valve of a com- So 
pressed-air pipe, said compressed-air pipe hav- 
ing said valve, a cylinder 32, in connection 
with said pipe, a piston in said cylinder and 
connections of said piston with a second valve 
governing the flow of the compressed -air 85 
through the compressed-air pipe into the said 
reservoir, substantially as set forth. 

5. The combination with the bowl, flushing- 
tank, reservoir and connections, of a cylinder 
and branched compressed-air pipe leading the 90 
air into said reservoir and cylinder, the 
branches of the pipe each being provided with 
valves, and a float and connections controlling 
said valves, substantially as set forth. 

6. The combination with the bowl, flushing- 95 
tank and reservoir and connections, of a cylin- 
der and compressed-air pipe leading the air 
into said reservoir and cylinder, the branches 

of the pipe each being provided with valves 
and a float arranged in said reservoir, connect- 100 
ing-rods 23, and 24, and lever 26, connecting 
with valve 27, a piston arranged in said cyl- 
inder and a lever connecting said piston with 
the valve 27, substantially as set forth. 

7. In a water-closet, the combination with 105 
a reservoir adapted to receive the flushing- 
water, of a float adapted to be raised by the 
flushing-water toopen a compressed-air valve, 

a compressed-air pipe having said valve and 
means controlling a second valve whereby said x ic 
means are operated by the compressed air en- 
tering through the 6rst said valve said oper- 
ating means will open said second valve, and 
said second valve controlling the flow of com- 
pressed air into said reservoir, substantially 11 = 
as set forth. 

In testimony that I claim the foregoing I 
have hereunto set ray hand this 27th clay of 
March, 1903. 

WILLIAM H. SMITH. 

Witnesses: 

Charles H. Pell, 

C. B. PlTXEY. 
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To all whom it may noruwn: 

Be it known that we, Thomas Leggett 
Stuhtevant, residing at Quincy, and Thomas 
Joseph Stuutevant, residing" at We.Ilesloy; 
5 in the county of Norfolk and State of Mas- 
sachusetts, citizens of tho United States, 
have invented or discovered certain new and 
useful Improvements in Carbureters for Gas- 
Engines, of which the following is a speci- 

io fication, referenco being had therein to the 
accompanying drawings. 

In the use of explosion or gas engines more 
or less difliculty has been encountered by 
reason of the fact that it has been found to be 

15 difficult if not impossible to maintain at all 
. times the proper proportion of air and 'hydro- 
carbon spray for the gaseous-fuel mixture at 
different speeds of tho engine, and particu- 
larly so when engines are running at very 

20 slow speeds and when tho consequent suction 
for drawing in the liquid fuel is compara- 
tively slight. 

This invention has for its object to avoid 
the difliculty referred to by providing in a 

25 carbureter automatic means whereby when a 
relatively small volume of air is drawn into 
the carbureter and the engine is running 
slowly the passage-way for the air past tho 
spray-nozzle or the inlet for the liquid hydro- 

30 carbon fuel will be reduced in area, so that the 
velocity of the air past the said spray-nozzle 
or fuel-inlet will at all times be great enough 
to eilect a proper spraying of the fuel. In 
other words, there is always a rapid current 

35 of air sucked past Jho fuel-inlet, so as to spray 
the entering fuel properly. 

The invention also comprises an -automatic 
governor or govcrning-valvo for the by-pass 
which permits the passage of gaseous fuel to 

40 the engine or motor when the throttle-valvo 
is closed, so that when tho engine or motor is 
running at a very slow speed by virtue of the 
fuel -supply admitted througfi the- by-pass 
.such slow sneed may be automatically regu- 

45 lated, and thus the engine at such times will 
bo prevent 0(1 from running too fast or too 
slow. 

In the accompanying drawings, Figure 1 is 
a partial vertical section of a carbureter em- 
5c bodying the invention, and Fig. 2 is an eleva- 
tion of the same looking from tho right of 
. Fig. 1. 



Referring to the drawings, 12 denotes a 
float-chamber liquid-fuel receptacle, which 
may be of ordinary construction and to which 35 
the oil or other liquid fuel is fed from the 
main reservoir through the pipe 13, the fuel 
in said float-chamber being maintained at a 
constant level by a float-controlled valve in 
the usual manner. The main frame 14 of 60 
the carbureter, to which the fuel-receptacle 
is attached, is provided with an air-inlet at 
15, communicating by a passage-way 16 with 
a mixing-chamber 17, which latter opens up- 
I ward into tho exit-passage 18 to the motor. 65 
The float-chamber or fuel-receptacle com- 
municates by a passage-way 19 with a small 
chamber 20, in which is located a nccdle- 
valvo 21, which regulates tho inlet of the liq- 
uid fuel passing into the mixing-chamber 17 70 
through the spray-nozzle or fucl-inlct 22. 

Located in tho mixing-chamber 17 is an 
automatic vacuum-regulating valve 23, piv- 
oted at its upper ond to the carbureter-frame 
and pressed against by a snring 24, partlr 75 
housed in a screw-plug 25, wnich mav be ad- 
justed to vary tho tension of the said spring, 
as may be desired. Tho automatic vacuum- 
regulating valve 23 is normally hold by said 
spring in the closed position, (shown m full 80 
lines in Fig. 1 ;) but said valve will bo moved 
backward toward or to the position denoted 
by dotted lines against the stress of the said 
spring, according to the pressure and volume 
of the air which may bo passing into the car- 8s 
bureter and which volume* of air will bo in 
proportion to the speed and consequent suc- 
tion or partial vacuum induced by the motor 
or engine. 

Located between tho mixing-chamber 17 90 
and the exit-passage 18 is a throttle-valve 26, 
carried by a oivot-stem 27, provided with a 
crank or handle 28, by which tho said throt- 
tle-valve may be opened or closed to admit 
more or less fuel to the engine. A by-pass 95 
by which a small quantity of fuel may 00 ad- 
mitted to the engino whon the throttle-valvo 
is closed, so that the engine may at such times 
run at a very slow speod, is of course desirable, 
and in the construction heroin shown this by- too 
pass is made through the stem 27 of tho throt- 
tle-valve and which stem is formed hollow or 
with an internal chamber provided with an 
entrance-port 29 and an exit-port 30. Mount- 
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cd within the said hollow stem of the throt- j 
tie-valve is a conical governing- valve 31, ! 
which is normally held away from its conical ; 
seat by a light spring 32, located between the ! 
5 head or nut 33 on the valve rod or stem 34 i 
and a screw-plug 35, through which the said 
valve rod or stem passes. The head or nut 1 
33 is preferably adjustable on the said rod or 
stem for the purpose of varying: the tension 

ro of said spring, and thus, adapting the gov- 
ernor-valvc to different speeds. 

The operation of the invention is as fol- 
lows: When the engine is running slowly, 
so that the volume of air drawn into the mix- 

15 ing-chamber by suction is comparatively 
small, the swinging vacuum-regulating valve 
23 wiil be held by the spring 24 or other suit- 
able means so near to the spray-nozzle or 
fuel-inlet 22 as to make the passage-way be- 

20 tween the end of said nozzle (or the wall in 1 
the part in which the passage-way is formed) 
and the said valve so narrow that the limited 
volume of air will pass the fuel-inlet with ap- 
proximately the same velocity that a larger 

25 volume of air will pass with the valve moved 
forward or away from such inlet or nozzle by 
the inward pressure of the larger volume of 
air when the engine is running rapidly, and 
thus the spray of the liquid hvdrocarbon 

30 drawn inward" or induced by the rapidly- 
moving small volume of air will be such as to 
maintain about the same proportion of hy- 
drocarbon spray to the air at slow rates of 
speeds of the engine as at high rates of speed. 

35 In other words, the area of the air-passage at 
the spray-nozzle or fuel-inlet is automatically 
narrowed or reduced when the suction is 
light or feeble and is increased when the suc- 
tion becomes greater, so that the velocity of 

40 the air flowing past the. said nozzle will' be 
relatively high at all speeds of the engine, and 
the air-current will always be a rapid one at 
the said spray-nozzle or air-inlet. This is an 
important matter in that with carbureters as 

45 heretofore usually constructed it frequently 
occurred that the slowly-moving current of 
air passing the inlet-nozzle induced so little 
inspiration that the liquid hydrocarbon was 
not properly sprayed, so as to produce a proper 

50 explosive mixture for the efficient running of 
the explosion-engine. It will be observed 
that the fuel-inlet 22 is located a considerable 
. distance above the lower end of the verti-, 
cally-disposed automatic vacuum-regulating 

55 valve 23, the broad face of which is arranged 
opposite and approximately at a right angle 
to said fuel-inlet, so that any of the incoming 
oil or liquid fuel which fails to be instantly 
vaporized will be sprayed or discharged 

60 against the, face of the said valve, and as it 
trickles down the same will be vaporized 
later by the inflowing air. If, however, there 
should be any surplus fuel which is not vap- 
orized either instantly at its entrance or as it 
65 trickles down the broad face of the regulat- 



ing-valve, it will be caught in the cup-like 
chamber or receptacle aftbrded by the U- 
shaped form of the carbureter-ca"sing and 
will be taken up and vaporized later by the 
air -current. It will be seen that the U- 70 
shaped carbureter-casing or hollow frame is 
closed at its bottom and that the air-inlet 
passage-way 15 extends downward into the 
lower part 16 of the chamber of said frame 
and also that the mixing-chamber 17 ex- 75 
tends upward from said' lower part. The 
cup-like receptacle afforded by the U-shapcd 
carbureter-casing affords a safety-receptacle 
for any surplus or un vaporized oil or other 
liquid fuel, and thus not only prevents any 80 
waste of the same, but effectively avoids any 
drip from the carbureter, which is seriously 
objectionable in that the escaping fuel may 
possibly catch fire, and thus cause serious ac- 
cidents. The by-pass which supplies fuel to 85 
the engine when tne throttle- valve is shut off 
is of such capacity as to permit of the passage 
of more than enough of the explosive mixture 
to run the motor or engine at the slow speed, 
and the governing- valve 31 in the said by- 90 
pass will normally be so adjusted as to per- 
mit the passage of just about sufficient fuel 
or explosive mixture to run the engine at the 
slow speed desired. If, however, tnespeedof. 
the engine or motor be accelerated, so as to 95 
exceed the slow speed desired, the suction 
due to the volume of explosive mixture flow- 
ing through the by-pass will act on the gov- 
erning-valve 31 and partly or wholly close 
the same by suction against the stress of the 100 
light spring 32, thus checking the speed of 
tne engine or motor until the suction falls be- 
low a certain point, when the valve will 
again be opened by its spring. Thus the by- 
pass-governing valve 31 will act automatic- 105 
ally to maintain any desired slow speed of 
the engine or motor when the throttle- valve is 
closed and fuel is supplied to the engine or 
motor through the oy-pass, and the rapid 
air-current past the fuel-inlet. caused by the no 
inward swing of the vacuum-regulating valve 
23 to contract the air passage-way results in 
a proper fuel mixture at the slow- speeds of 
the governed motor. Any desired slow 
speeds of the engine or motor when running 115 
with the fuel supplied through the by-pass 1 
may be providea tor by varying the tension 
of the spring 32 by the adjusting-nut 33, as 
will be understood." 

Having thus described our invention, we 120 
'claim ana desire to secure by Letters Pat- 
ent — 

1 , In a carbureter provided with a suitable 
spray-nozzle or fuel-inlet, the combination 
with a mixing-chamber and an air-inlet pas- 125 
sage-way thereto, of an automatic vacuum- 
regulating valve normally closing said air 

!>assage-way at or adjacent said nozzle or in- 
et ana yieldingly mounted so as to open pro- 
portionally to the volume of air drawn in by 130 
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suction, said valve extending below said in- 
let or nozzle so as to receive, for subsequent 
vaporization, any liquid fuel not instantly- 
vaporized. 

5 2. In a carbureter, the combination of a 
suitable spray or fuel-inlet and an ai r-inlet pas- 
sage-way thereto, with a yieldingly-mounted 
regulating- valve normally closing said air 

Eassage-way but which is opened more or less 
v the inflowing-air, so that the area of the 
said air passage-way adjacent the said nozzle 
or fuel-inlet will be in porportion to the vol- 
ume of the inflowing air due to suction, said 
valve extending below said inlet or nozzle so 
15 as to receive, for subsequent vaporization, 
any liquid fuel not instantly vaporized. 

3. In a carbureter, the combination with a 
spray-nozzle or fuel-inlet, a mixing-chamber 
and an air-inlet passage-way thereto, of an 

20 automatic vacuum-regulating valve nor- 
mally closing said air passage-way and be- 
tween which valve arid said nozzle or fueltin- 
let the entering air passes to the mixing- 
chamber, said valve being yieldingly mount- 

25 ed so that the area of the air passage-way ad- 
jacent said fuel-inlet will alwajs be in propor- 
tion to the pressure or suction, to cause a 
rapid current of air to pass said spray-nozzle 
or fuel-inlet at low speeds as well as at high 

30 speeds of the enigne or motor, said valve ex- 
tending below said inlet or nozzle so as to re- 
ceive, for subsequent vaporization, any liq- 
uid fuel not immediately vaporized. 

4. In a carbureter, the combination with a 
35 suitable spray-nozzle or fuel-inlet, as 22, of a 

swingingautomatic vacuum-regulating valve, 
as 23, normally closing the air passage-way at 
or.adjacent said fuel-inlet and between which 
and the said nozzle or inlet the air passes to 

40 the mixing-chamber, and which is yieldingly 
mounted so as to open porportionally to the 
volume of inflowing air, said valve extending 
below said inlet or nozzle and toward the.pas- 
sage for the incoming air, so as to receive, for 

45 subsequent vaporization, any liquid fuel noU 
instantly taken up. or vaporized as it enters 
the said mixing-chamber. 
. 5. In a carbureter, the combination with a . 
suitable spray-nozzle or fuel-inlet, as 22, of a 

50 yieldingly - mounted, vacuum - regulating 
valve.as 23, normally closing the air passage- 
way at or adjacent said inlet and between 
which valve and the said nozzle or inlet the air 
passes to the mixing-chamber, a spring for 

55 moving said valve toward said closed posi- 
tion against the pressure of the inflowing air, 
and means for regulating or varying the 
stress of said spring, said valve extending be- 
low said inlet or nozzle and toward the pas- 

60 sage for the incoming air, so as to receive, 
for subsequent vaporization, any liquid fuel 
not instantly taken up 01; vaporized as it en- 
ters the said mixing-chamber. 

6. In a carbureter ,the combination with a 



[ suitable spray-nozzle or fuel-inlet, of a verti- 65 
cally-disposed air-regulating valve located 
opposite or approximately at a right angle to 
said nozzle or inlet so as to receive, in liquid 
form, any fuel discharged against the same 
and not instantly vaporized. 70 

7. In a carbureter, the combination with a 
suitable spray-nozzle or fuel-inlet, of a verti- 
cally-disposed and yieldingly-mounted air- 
regulating valve located opposite or approxi- 
mately at a right angle to said nozzle or inlet 75 
so as to receive, in liquid form, any fuel dis- 
charged against the same and not instantly 
vaporized. 

8. In a carbureter, a casing or hollow U- 
shaped frame closed at its bottom to afford a 80 
cup-like receptacle and pro vided wi th a spray- 
nozzle or fuel - inlet discharging into the 
chamber of said casing or frame, combined 
with a vertically-disposed and yieldingly- 
mounted air regulating valve normally clos- 85 
ing the air passage-way at or adjacent to said 
spray-nozzle or fuel-inlet and extending be- 
low said inlet so as to receive, in liquid form 
and for subsequent vaporization, any fuel 
not immediately vaporized as it enters the 90 
.mixing-chamber. . 

9.. In a carbureter, a casing or hollow Li- 
shaped frame closed at its bottom to afford a 
cup-like receptacle and pro vided with a spray- 
nozzle or fuel-inlet discharging into the 95 
chamber of said casing or frame, said cham- 
ber comprising an air-inlet passage-way open- 
ing downward into its lower part and a mix- 
ing-chamberorfuel-exit passage-way opening 
upward from its said lower part, combined 100 
with a vertically^disposed air-regulating 
valve in said mixing-chamber opposite said 
fuel-inlet and extending below the latter, so 
that any liquid fuel not instantly vaporized 
at its entrance will be received, in liquid 105 
form, by said valve, and so that any fuel not 
vaporized by the incoming air on said valve 
will be received in said cupMike receptacle for 
subsequent vaporization. 

10. In a carbureter, a casing or hollow U- 110 
shaped frame closed at its bottom to afford a 
cup-like receptacle and provided with a spray- 
nozzle or fuel- inlet discharging into the . 
chamber of said casing or frame, combined 
with an automatic or yieldingly-mounted and 1 1 5 
vertically-disposed air-regulating valve in 
said chamber and adjacent said spray-nozzle 
or fuel-inlet, and wnich receives, in liquid 
form, the fuel not instantly vaporized, and 
which cup-like receptacle receives and holds 120 
.the 1 iquid fuel not vaporized on said valve. 

-In testimony whereof we affix our signa- 
tures in presence of two witnesses. 

THOMAS M2GGETT STBRTEVANT. 
THOMAS JOSEPH STURTEVANT. 

Witnesses: 

W. H. Elles, 

L. H. Sturtevant. 
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To all whom it may concern: 
Be it known that T, Albert Blauvklt, a 
. citizen of the United States, residing at 
Chicago, .in the county of Cook and State 
5 of Illinois, have invented a new and useful 
Detector-Meter, of which the following is a 
specification. 

This invention relates to hydraulic sys- 
tems, and. more particularly to those in con- 
AO nection with which meters are employed 
Its principal objects are to provide such a 
system which wjJl measure a normal quan- 
: tity of fluid in the usual or any convenient 
manner, and which will permit a greater 
15 flow, as for a fire service, to pass unob- 
structed by the meter and yet to give an in 
dication of its occurrence. 

The drawing shows in vertical section a 
valve, together with associated apparatus 
20 and conduits arranged in accordance with 
my invention. 

The character A designates a section of a 
main conduit, of such area as to permit the 
passage of the maximum fluid-flow without 
25 undue resistance, and, in the present in- 
stance, furnished in part by the casing of a 
valve or controlling device A'. Attached 
to the casing, are end pieces B and C for 
connection witn the main conduit and fur- 
30 nishing a portion thereof. Opening from 
separated points in the conduit, here illus- 
trated as joined to the end pieces, is a 
smaller conduit or by-pass P, in which is 
suitable meter K. 
35 The valve A' is preferably of the " check " 
type, it having a disk D cooperating with an 
annular seat F secured in place by a nut U 
contacting with an annular flange* U'. The 
disk may be carried by an arm E pivoted at 
40 e upon the casing and swinging toward the 
eduction end of the by-pass to open the 
valve. The disk is shown as rotatably 
mounted upon its arm, it. turning about "a 
pin J projecting therefrom. About the pe- 
45 riphery of said disk are gear teeth T. with 
which may engage a pinion V carried by a 
shaft N rotatable in and longitudinally mov- 
able through a properly packed opening in 
the casing. The turning of the valve-disk 
60 by its gearing, enables the contacting sur- 
faces between it and the seat to be cleaned. 
This mechanism need not, however, be par- 
ticularly described, as it is not important in 
connection with the present invention. 

Pivoted at a upon the valve arm is a link 
a' swinging between stops e' e" projecting 
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from the arm laterally of the casing, ai ? A 
haying mounted pivotally at b at its upper . 
extremity a seat or socket F'. Between #' 
and a similar seat R pivoted at e depending «0 
from the upper portion of the casing, is 
interposed a spiral spring G which is.nor- 
mally somewhat under, compression. At 
one side of the spring, projecting from the 
wall of the casing, is a curved abutment H, 65 
which, when the spring contacts therewith, 
compels it to assume a laterally flexed posi- 
tion, this occurring whenever the lower, ex- 
tremity of the spring is situated as indicated 
in dotted lines at I. 

In the valve-seat is a series of passages Q 
leading from its contact surface with the 
disk to an annular space or chamber L 
formed between the seat and the flange UV 
This chamber communicates through a pas- 
sage L' in the casing with a pipe M, open 
to the atmosphere but having in it an indi- 
cating mechanism through which any dis- 
charge occurs, and which in the present in? 
stance is in the form of a meter'M'. 

In the operation of my invention^ all the- 
elements are normally as showri in solid 
lines in the drawing and the passage, of the* 
fluid is in the direction indicated by. the 
arrow. The check-disk is pressed against 85 
its seat by the spring, which is under suffi- 
cient compression to cause more than a nor- 
mal meter resistance to the fluid-flow, said 
resistance being introduced by the by-pass. 
In addition to the • force exerted by the 90 
spring, the communication of the passages . 
Q with the atmosphere causes an excess of 
static pressure on the outlet side of the valve, 
or that toward the eduction opening ox 
the by-pass, because of its greater effective 95 
area, said excess pressure being 1 transmitted 
. through said by -pass. This differential as- 
sists the spring; in keeping the valve nor- . 
mally closed, the 1 proportional pressure ex- 
erted by the two forces varying in accord- 
ance with the'spring-tension, area of valve 
and openings and the like. The meter K 
and by-pass therefore offer a less resistance 
to flow than does the valve, and permit any 
normal consumption of fluid to occur there- 
through and the meter to record it 

Upon an unusual rush of fluid through the 
system, as might occur for fire-service, the 
disk will be forced away from its seat by 
the impact of the fluid and by the excess of IK 
pressure at the induction side of the by-pass . 
over that transmitted through it. . The first 
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flow will bo in the form of a thin- sheet and 
will exert an opening force effective over 
' the entire area of the disk, which is larger 
than that presented before the actual open- 
5 ing begins. At the same time the static 
differential due to the passages Q entirely 
disappears, therefore anv given water pres- 
sure capable of starting the disk from its 
seat will immediatelv afterward have in- 
10 creased power to force said disk toward its 
fully open position, against the tension of 
the spring. As soon as the pivot a has 
traveled somewhat to the right, the pivotal 
support of the socket F' will be at the left 
15 of a line joining the p ; vots a and c, ;uul the 
link a' will be tree Jo leave the stop c% with 
which it normally contacts, and move to- 
ward the stop e". thus decreasing the dis- 
tance between the pivots I and. e and thereby 
20 lessening the effective resistance of the spring 
against the further opening movement of the 
valve. A very moderate tin id- pressure will 
thereafter cause the disk to rise to or ap- 
proach the position shown by dotted lines. 
25 Simultaneously with the unseating of the* 
valve, fluid enters the chamber L bv the 
passages Q and is discharged bv the pipe II 
through the meter M\ The how alone will 
indicate the existence of a new condition in 
30 the system and hy calibrating the meter its' 
reading will scrvc\as a record of the length 
of time thnt the valve was open, from wh'ich 
may be estimated the fluid passing through 
the system unmeasured bv the normalW-v- 
3r> ice meter K. 

The abutment H is designed to force the 1 
spring to assume sufficient* lateral flexure to ! 
follow the downward movement of the disk I 
after rheaugmented flow of water slisiJl haw \ 
40 ceased, and also to .swing | m( .| c t \ li2 . mn j,; j M . ■; 
a sudden impulse to return it to it* initial i 
position as soon as the disk shall have ap- ! 
proached its seat. Contact between the di.sk 
and sent again Hoses (ho passages Q, stop- 



ping the flow through the detector meter M' 4 
and restoring the system to its normal condi- 
tion. 
I claim : 

1. The combination with a main conduit., 
of a by-pass opening therefrom, a valve situ- 5 
ated in £he main conduit and. being provided 
in its seat with a passage, means for connect- 
ing, the parage with the atmosphere, a 
■spring for seating the valve, and connec- 
tions between the valve and spring whereby 5- 
the resistance of said spring is lessened as 
the valve moves from its seat. 

2. The combination with a main conduit, 
of a by-pass opening therefrom, a juvoted 
valve situated in the main conduit and being n< 
provided in its seat with a passage, means 
for connecting the passage with the atmos- 
piierc, a spring for seating the valve, and 

a Jink joined to the valve and having a piv-" 
otnl connection with the spring, the distance us 
between the valve and spring pivots decrcas- 
ni" during the opening movement of the 
valve. 

3. A meter system comprising a main con- 
duit, a by-pass opening therefrom, a meter 70 
ui the by-pass, a casing included in thcmaiiv 
conduit and being provided with a valve 
seat having openings, means for connecting 
the openings with the atmosphere, a mov" 
able valve member pivoted to the casing ami 75 
cooperating with the seat, a spring, a con- 
nection between ono extremity df.tlic spring . 
and the casing, and a connection between the- 
other end of the spring and the movable 
member, the connection between the sprin" so 
and valve being movabJe toward the valve 
member pivot during the separation of said' 
member from it>: seat. 

ALBERT 'tLAUVELT. ' 

Witnesses: 

S. E. Iiimjkx, 

SVIATA BfiTSS. 
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To all w h om it m ay co ncera : 

Be it known that I, Heiuiax G. Haase, 
a citizen of the United States, residing at 
Minneapolis, in the county of Hennepin and 
5 State of Minnesota, have invented certain 
new and useful Improvements in. Universal 
Angle-Couplings and Valve-Seats for Pip- 
ing, of which the* following is a specification. 
My invention relates to a universal eou- 
10 pling for use in connection with piping of 
every sort and provides means whereby said 
coupling may be utilized to form a union 
between two pipes extending in any relative 
angular direction from ninety to one him 
15 dred and eighty degrees (!»" \q 180°). 

It is also an object of my invention to 
provide in such angle coupling means for 
cooperation either with- a choke' valve or 
check valve, as may be d..*.>ned. Such an 
-V adaptation is rendered practicable by reason 
of the characteristic and novel features, of 
my universal joint, whieh features will., be 
described in deiaii in the .specification and 
^ particularly pointed out in the claims. 
* 5 In the drawings i]lu-»tj ting the appliea-, 
tion of my invention in ore form. — Figure' 
I is a side elevation of th»»"device having a 
choke valve applied therc.o and with The 
parts set at ninety degrees (t)0 s ). Fig. 2 
30 is a similar view 'in secUm. Fig.. 3 is°an 
election showing the pines at an obtuse 
angle to oiie another. Fig. 4 is a sectional 
view of th.e union with the pipes in line 
_ and the check valve subslit tied for the choke 
00 valve. Fig. 5 is a plan view from above 
of the part* shown in Fig. 1 with the valve 
wheel omitted. 

My union comprises a pair of members S 
and 29, member S being provided with an 
*° interiorly threaded coupling 'extension, as 
indicated al S\ for forming a. connection 
with a pipe !> and member 2» being provided 
with a similar interiorly threaded coupling 
extension uO for forming connection with 
0 pipe 31. Member S is provided with an ex- 
panded portion 7. said portion being formed 
with an annular face 7' surrounding said 
expanded portion and lving in a plane an«ru- 
■laiiy di*po*ed with ivspect to the axial cen- 
ou ier oi opening and pipe. t>, the preferred 
angle, a a sliown, being forty-five degrees. 
In the l-.nii .shown the face 7' is continued 
jii the upwardly eurved porrion 24 herein- 
after uVcnbed and frnm there outwardly 
upon the surface of a diaphragm 10 which , 



forms an integral part of member 8 and in- 
tersects said member at. an angle of forty- 
five degrees to the axial center of coupling 
extension 8' and pipe l». thai is, so the face 
of said diaphragm will lie in a plane paral- 6) 
lei to the plane of the face of the member. 
The member 29 is provided with an ex- 
panded portion 21 having an annular face 
21', said face 21' being in the plane at an 
angle of forty-five degrees to the axial een- 65 
ter of threaded coupling extension 30 and 
pipe 31. Face 21' has an upwardly curved 
portion forming a seat 23 corresponding 
with the portion 24 of face 7'. the respective 
faces on expanded portions 7 and 21 being 70 
adapted to cooperate in any relative posi- 
tion thereof to form a iight union. 

The diaphragm 10 is provided centra II v 
thereof with a suitable opening 11. said 
opening being provided at the top with an 75 
integral ring or flange 12 forming a seat 
for a check valve 13, as shown in Fig. 4, 
or a choke valve 14, as shown in Fig. 2. 
Sets of lugs 15 and 10. respectively, to which 
the check valve 13 may be pivoted, as at 17, so 
when desired, are provided on the web 10, 
but it is to be understood that neither the 
check valve nor the choke valve will neces- 
sarily have to be used with my device, which 
may be used merely for the purpose of form- so 
ing angle unions, as desired. 

The member 7 is provided with an an- 
nular outwardly extending flange IS in the 
plane of the web 10 adapted to cooperate 
with an inwardly extending annular flange 90 

19 on the interiorly threaded coupling ring 

20 by means of which an upper member 21 
is secured to the base member 7, said upper 
member being provided with threaded an- 
nular surface 22 for that p mse and also 05 
with a milled seat 23' adapted to cooperate 
with a curved portion 24 extending around 
the top of the web 10 the surface of said 
curved portion being cor respond inglv milled 
so as to enter exactly into and coincide with loo 
the surface of the scat 23. If desired, a 
packing ring may be used between the flange 
13 and the cooperating face 25 of the mem- 
ber 21, but if the cooperating members. arc 
properly milled a tight union will be effected 105 
without the use of any packing material, 
or at mot a little 'graphite or >imtlar sub- 
stance. The ring 20 is shown as beinu pro- 
vided whh faces 20 *md noiches 27 to adapt 
the same to the use of plunbing tools of no 
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ordinary construction. The contracted por- 
tion 8 of the base 7 is also hexagonally 
formed with faces 28 for the same purpose. 
Centrally disposed on the member 21 a 
5 second diminished extension 33 may be pro- 
vided having a threaded opening 34 for re- 
ceiving a correspondingly threaded portion 
of the valve stem 35 carrying the choke 
valve 14 in the usual way, said valve being 
10 secured upon the extension 33 by means of 
a hand nut 36, In case it is desired to dis- 
pense with the choke valve, either to use 
the check valve 13 or to use the union with- 
out any valve, the valve stem 35 may readilv 
15 be removed and the opening 34 be closed by 
a cap 37. as shown in Fig. 4. 

The simplicity and practical value of mv 
universal angle union will be apparent. 
Through its use any form" of offset in 
20 which the pipes make any desired or neces- 
sary angle not less than ninety degrees (00 c ) 
can readily be effected. It can bemused either 
with or without the choke valve or the chock 
valve, but it is an especial feature of my 
20 invention that it provides a seat for either 
of satd valves capable of use in' a straight 
run of pipe. It is also a feature of my in- ! 
vention that the parts of the valve, 'both ! 
stem and sent, arc rendered easily accessible j 
30 for the purpose of truing the surfaces there- I 
of or remedying other defects. j 
I claim : 

1. A. universal pipe fitting comprising two j 
members, each of said members being pro- j 
33 vided with an expanded portion having an I 
annular face, said faces being adapted to cn- j 
operate in any relative position thereof to 
form a union, a coupling extension formed ! 
on each member at an angle of forty-five, j 
40 degrees (45°) with the piano of the faro on 
said member, a diaphragm farming an in- I 
tegral part of one member having its fae*» j 
parallel with the plane of the fare of said | 
member and having therein a eentrallv dis- , 
posed opening, an integral valve seat sur- \ 
rounding raid opening and extended out- ; 
wardly therefrom toward said other mem- I 
ber, means on said diaphragm adapted jo 
pivotally connect a check valve therewith ' 



70 



45 



to cooperate with said valve seat, and means so 
to secure saifl faces in adjustable cooperative 
relation. 

2. A universal pipe fitting comprising two 
members, each of said members being pro- 
vided with an expanded portion having an 55 
annular face, said faces being adapted to co- 
operate in any relative position thereof to 
form a union, a coupling extension formed 
on each merhber at an angle to the plane of 
I the face on said member, a diaphragm 60 
I forming an integral part of one member 
j having its face parallel with the plane of 
I the face of said member and having therein 
! a centrally disposed opening, a valve seat 
j surrounding said opening and extended out- 65 
1 wardly .therefrom toward said other mem- 

• ber, means on said diaphragm adapted to 

• pivotally connect a check valve therewith 
I for cooperation with said valve scat, and 
| means carried by *he other member for se- 
i curing a choke valve in position to cooperate 
' with said valve sc.-*:. 
j 3. A universal pipe fitting comprising two 
I members, each of said members being pro- 

; vided. with an expanded portion having an 75 
annular face, said faces being adapted to co- 
operate in an ; relative position thereof to 
form a union, a coupling extension formed 
on each member at an angle to the plane of 
the face on said member, a diaphragm form- 80 
ing an integral part of one member having 
its face parallel with the plane of the face 
of said member and having therein a cen- 
trally disposed opening, an integral valve 
seat surrounding said opening and extended 85. 
outwardly therefrom toward said other 
member, means on said diaphragm at each 
side of said opening adapted to pivotallv 
connect a check valve therewith to cooperate 
with said valve scat when the coupling ex- 
tensions form either a straight run or a 
right -angled bend. 

In testimony whereof I have affixed my 
signature in presence of two witnesses. 

ITEKMAN G. IIAASE. 

Witnesses: 

F. A. WlLITF.LKY, 

FT. A. Bow MAM. 
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To all whom it may concern: 

Be it known that I, Kobeht M. Pierson, a 
citizen of the United States, residing at Ak- 
ron, in the* county of Summit and State of 
Ohio, have invented a certain new and useful 
Valve Structure, of which the following is a 
specification. 

This invention relates to means for mount- 
ing and controlling valves, more particularly 
large valves of the disk type adapted for use 
on balloons, and its object is to provide 
means of greater simplicity and compactness 
than the devices heretofore in use for guid- 
ing and supporting the valve proper and 
16 yieldingly closing the same against its seat 
Of the accompanying drawings, Figure 1 
is a plan view, looking from the outlet side, 
of a valve structure embodying my inven- 
tion. 

20 , ^ 2 is a diametric section on the line 2—2 
of Fig. 1. 

The drawings show, for illustrative pur- 
poses, a preferred embodiment of the inven- 
tion used in connection with an inwardly- 
25 opening gas- release valve for balloons of the 
late and dirigible types. It will be under- 
stood that various uses of the invention are 
possible and that various changes may be 
.n ma ,l e . ln the P arti cular form of embodiment. 
30 10 is a metallic frame adapted to be at- 
tached to the margins of an opening in the 
balloon envelop by means of bolts 11 and pro- 
vided with an annular seat 12, (preferably 
flat, as shown) surrounding a valverport 12*, 
35 with which seat the shallow cup-shaped disk 
valve 13 coacts, there being on the edge of 
said valve a flexible-lipped soft-rubber pack- 
ing ring or gasket 14 which permits a certain 
amount of axial movement of the valve rela- 
40 tive to the seat without breaking the sealing 
contact between the two. 15 is a cord at- 
tached to an eye-bolt 16 in the center of the 
valve and adapted to be actuated bv auto- 
matic or manual means, or both, for the pur- 
46 pose of opening the valve to permit the es- 
cape of gas, this cord in a balloon of either of 
the types named being usually connected 
with the air ballonnet so as automatically to 
pull the valve open when the gas pressure 
50 exceeds a certain amount relative to the pres- 
sure of the atmosphere. 

In these balloon valves, and sometimes in 
valves for other uses, it is desirable to pro- 
vide a form of valve supporting and guiding 



means which shall be simple and compact 66 
and as nearly as posible confined in it loca- 
tion to the port or opening controlled by the 
yalve and defined in general by the annular 
frame structure which includes the valve seat. 
It is further desirable in many cases that the 60 
force of the spring provided for yieldingly 
holding the valve against its seat shall be so 
applied and the spring-means so disposed 
with reference to the other parts that a rela- 
tively-small increment of force is developed 65 
in the spring at full opening of the valve, as 
compared with its force when the valve is 
seated, for in that case the valve when auto- 
matically opened by the gas pressure reach- 
ing a predetermined amount will tend to a 70 
full and wide opening affording a large port 
area for the quick escape of the gas. These 
objects are accomplished in the structure 
here represented. Centrally mounted on the 
outer face of the valve 13 and conveniently 75 
secured thereto by means of the bolt 16 is a 
stem structure including a plate 17 formed 
with a pair of upright flat posts or arms 18 
to which are pivoted at 19, 20 the inner ends 
of a pair of guide-links or arms 21, 22 posi- 80 
tioned one beyond the other longitudinally, 
or in the direction of valve movement, the 
outer ends of these links being pivoted at 23, 
24 to a pair of ears or webs 25 which form 
part of the frame casting 10. The construe- 85 
tion of each link includes a pair of flat side 
bars or plates which, in the lower link 22, are 
preferably, as shown, connected by cross bars 
26 in order to stiffen this link, said bars 'be- 
ing omitted in the upper link 21 in order that 90 
the latter may straddle the spring and not in- 
terfere therewith when the valve is pulled 
open. 

The upper link 21 is provided with a short 
hooked arm 27 projecting downwardly from 95 
the region of the fulcrum pivots 23, and said 
link with its arm 27 therefor constitutes a 
ball-crank lever. 28 is a helical pull-spring 
attached at one end to the hooked arm 27 and 
at its other end to a point on the frame 10 on 100 
the opposite side thereof from the pivots 23, 
24, at which point I prefer to locate an ad- 
justing device such as the thumb-nut bolt 29 
for varying the tension of said spring at will, 
this adjusting means being accessible from 105 
the outside of the balloon. 

The valve 13 may be made to a limited 
extent self-adjusting with reference to its 
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seat in order to allow for any slight mis- stantial parallelism to itself and to the plane 
alinement of said valve, by attaching the of said seat. 

valve disk to its stem member 17, 18 by 2. In combination, a valve-seat surround- 65 
something in the nature of a universal piv- ing a port, a valve, and a pair of links ar- 
5 otal connection. Such connection may, for ranged for guiding said valve in an arcuate 
example, consist merely of the bolt 16 and path with a parallel movement, 
plate 17, together with a soft-rubber washer 3. In combination, a frame having a valve 
30 located between said plate and the valve seat surrounding a port, a valve, a link 70 
disk, the washer yielding when necessary pivoted to the trame and to the valve for 
10 to permit the movement of the valve, and guiding said valve in an arcuate path toward 
serving incidentally to seal the hole in the and from its seat, and cooperating means 
valve disk through which the bolt 16 passes, for controlling the tilting of the valve with 

The relative positions of the links 21, 22 reference to its seat 75 
and their pivots with reference to the fixed 4. In combination, a frame having a ' 
15 frame 10 and the valve stem 17, 18 are such valve-seat surrounding a port, a valve, a 
that during the opening and closing move- lever fulcrumed on the frame at one side of 
ments of the valve, the latter will be guided said port and having an arm whose inner 
in an arcuate path in successive positions of end connects with the valve in the central 80 
substantial parallelism to itself and to the region of the latter for guiding said valve in 
20 plane of the valve-seat 12 and port 12\ an arcuate path toward and from its seat, co- 
They are also such that each link cooperates operating means for controlling the tilting 
with the other in controlling the tilting of the valve, and a spring connected with a 
movement of the valve with reference to its point on said lever whose range of move- 86 
seat, such control in this instance amounting ment is small compared with that of the 
25 to a substantial prevention of tilting, al- valve. 

though I do not wholly limit myself to a 5. In combination, a frame having a valve- 
valve which remains parallel with its seat in seat surrounding a port, a valve movable 
all open positions. The spring 28, located toward and from said seat, a valve-guiding 90 
crosswise of said port, may be made of lever connected to said valve substantially 
30 considerable relative length without extend- in the middle thereof and pivoted to the 
ing beyond the dimensions of the frame frame at one side of said port, and a helical 
10 in either an axial or a transverse direc- pull-spring attached at one end to said lever 
tion. This valve-guiding and spring struc- and at its other end to the frame on the op- 95 
ture is obviously very simple and compact, posite side of .said port 
35 especially as compared with prior balloon 6. In combination, a frame having a valve- 
valves employing a circumferential series of seat surrounding a' port, a pair of valve- 
lever, hnk and spring units. The increment guiding links pivotallv connected at one end 
of spring pressure from closed to full-open to the frame at one sfde of said port and at 10Q 
position of the valve is relatively small and the other' end to said valve for imposing a 
40 the degree of valve opening is correspond- parallel arcuate movement upon the valve, 
ingly large as compared with the magnitude and a transverse pull-spring spanning the 
of the valve-opening force. The type and valve port and connected at one end to one 
number of springs employed and the point of said links and at its other end to the valve 105 
of application thereof may, of course, be frame. 
45 somewhat varied without departing from my 7. In combination, a frame having a valve- 
mvention, but I consider it an advantage to seat surrounding a port, a disk valve mov- 
use a long, transverse, helical pull-spring able toward and from said seat and having 
substantially as shown, having a fixed an- a stem structure substantially central there- 110 
chorage at one end and applied at it other of, a pair of links pivoted to -said frame on 
50 end to a valve-guiding lever which is pivoted one side of the port at points longitudinally 
on the frame rather than on the valve itself, spaced apart and at their other ends pivoted 
since in that case the lever end of the spring at similarly-spaced points on the stem struc- 
partakes only of the pivotal movement of ture, the one of said links more remote from 115 
the lever and not also of the movement of the valve having an arm projecting toward 
55 the valve. This feature of my invention is the other link, and a helical pull-spring at- 
not limited to use with a valve having an tached at one end to said arm and at its 
arcuate movement. other end to a point on the frame upon the 

1 claim: opposite side of said port from the point of 120 

1. in combination, a valve-seat surround- support of said links. 
(50 ing a port, a valve, and means for guiding In witness whereof I have hereunto set my 
said valve in an arcuate path toward and hand this 23d day of October, 1919. 
from its seat in successive positions of sub- ROBERT M. PIERSON 
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The present invention relates to pipes and 
particularly to the type provided with hubs. 
An object of this invention is to provide a 
pipe of this type which may be cut so as to 
6. eliminate all waste. . 

To this and other ends, the invention con- 
sists of certain parts and combinations of 
parts, all of which will be hereinafter de- 
scribed, the novel features being pointed out 
10 in the appended claims. 

In the drawings: 

Fig. 1 is a plan view of a pipe constructed 
in accordance with this invention ; 
Fig. 2 is a longitudinal section through the 
15 pipe : and 

Fig. 3 is a sectional view illustrating the 
manner in which the pipe may be used. 

Prior to this invention soil and other pipes 
have been made in short sections with a hub 
20 at one end thereof and when a shorter section 
has been desired a piece is removed from that 
end of the pipe opposite the hub and becomes 
waste because it is not provided with a hub. 
As pipe sells for a certain amount per foot, 
25 this waste in any one year involves even in a 
small establishment a considerable amount of 
money. 

According to this invention, the pipe is so 
constructed that it may be cut to a desired 

so length while the remaining portion still has 
a hub which can be utilized in the same or 
some other construction work and does not 
become waste. 
In carrying out this invention each end of 

35 the pipe has a hub 1 while between the ends 
one or more pairs of hubs 2 are provided, the 
latter hubs facing each other and being con- 
nected by a weakened portion 3 extending 
entirely about the pipe. The pipe may also 

40 be provided between its hubs with weakened 
portions 4 in the form of concentric parallel 
grooves extending entirely about the pipe. 

It is apparent that with this construction, 
a pipe may be cut at the weakened portion 

45 between two hubs to obtain a section of the 
desired length, the other section being pro- 
vided with~a hub which may be used when 
a section of such length is desired. Two hubs 
facing each other may be also separated at 

so the weakened portion connecting them. 



What I claim as my invention and desire 
to secure by Letters Patent is : 

1. A pipe having between its ends two hub 
portions facing each other, a weakened por- 
tion surrounding the pipe and connecting the 
facing hub portions. 

2. A pipe having hub portions at opposite 
ends and two hub portions facing each other, 
and a weakened portion surrounding the pipe 
between the hub portions. 

3. A pipe having hub portions at opposite 
ends and a plurality of hub portions racing 
each other, a weakened portion surrounding 
the pipe between said facing hub portions, 
and a plurality of parallel spaced weakened 
portions surrounding the pipe between the 
facing hub portions and the end hub portions. 

4. A pipe having between its ends a plu- 
rality or hub portions arranged close together 
and facing each other, and a relatively narrow 
weakened portion surrounding the pipe and 
connecting said facing hub portions, and a 
plurality of parallel spaced weakened por- 
tions surrounding the pipe between said hub 
portions and the ends of the pipe. 

ERNEST DELLA. 
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This invention appertains to improvements 
in well drilling appliances generally, and 
more particularly to a type of the same for 
facilitating the lowering of a drill pipe string 
s downwardly of a well core. 

In the well drilling practice, it is the 
common method to drill a well by means of 
a rotary drill, which is provided with cut- 
ting blades, and is carried at the lower end 
30 of a string of inter-connected pipe sections. 
As the pipe string is rotatedy and the drill 
blades are cutting an earth strata, the cut- 
tings are carried out of the well bore by 
means of a water supply which is forced 
j - * downwardly of the pipe string from water 
pumps on the ground surface, the cuttings 
being carried by the water upwardly of the 
well oore at the outer side of the pipe string. 
Hence, during the entire drilling operation, 
2U the well bore is full of mud and water. 
Since these wells, particularly oil wells, 
are usually very deep, the pipe string is 
lowered into and taken out of the well in 
sections, and this is a necessary procedure 
2,-, in order to keep the drill head supplied with 
sharp cutters. The drill pipe string is han- 
dled by hoisting machinery which is com- 
posed, in part, of a crown block, a travelling 
block, a cable for operating the blocks, ana 
a drum for winding in the cable. The drum 
is provided with brakes employed as controls, 
and in handling a long string of pipe as it is 
being lowered into a well, it is hard on these 
brakes whenever stops are made in the lower- 
ing operation to put on additional sections 
or lengths of the drill pipe. This is due 
to the fact that the weight of the string of 
drill pipe is borne directly on the cable at 
all times, and until the drill head at the 
40 lower end of the pipe string is supported 
directly on the earth strata at the well bottom. 

An object of the invention, therefore, is to 
provide a means to be incorporated in the 
pipe string immediately adjacent the lower 
45 end thereof, which will tend to float the pipe 
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string in the body of detritus, i. e. water and 
mud, filling, or nearly filling, as the case 
mav be, the bore of the well, and thereby 
lightening to an appreciable degree the 
strain on the cable, and consequently on the 50 
drum brakes during the lowering and stop- 
. ping movements of the drill string. . 

Another object of the invention is to pro- 
vide a means of the class set forth, which 
is in the nature of a valve capable; of func- 5.- 
tioning as aforesaid by closing the bore of 
the pipe string against the upflow there- 
through of the detritus, but which will auto- 
matically open to. permit of the discharge 
of a supply of water downwardly of the co 
pipe string bore into the well, under the 
pressure of the water admitted to the pipe 
string at the ground surface. 

A further object is to so construct the 
valve aforesaid that the water will pass 03 
straight through the pipe string to the cut- 
ters on the drill head at the extreme lower 
end thereof without any appreciable restric- 
tion of or retardation in the flow of the wa- 
ter, which construction will have the added 70 
advantage that in the case of the necessity 
to "shoot" the string or pipe below the valve, 
as when the latter becomes stuck in the well 
bore, a tube of nitro-glycerin or dynamite 
will also pass through the pipe string with- 75 
out interference from the valve. 

In general, the invention is comprised in a. 
tubular section to be connected directly be- 
tween the lower end of the pipe string and the 
drill head usually carried directly thereby, so 
and in the bore of which a valve seat is either 
formed or mounted. Cooperative with this 
seat is a valve member, preferably of flat 
form, which is hinged at one side of the seat, 
so as to give clear and unrestricted passage 85 
therethrough to a water supply or a charge 
of nitro-glycerin or dynamite passed down- 
wardly of the pipe string from the upper 
end of the same. The valve is preferably 
lightly tensioned to closed position on the 90 
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valve seat at all times, excepting when water 
or a tube of nitro-glycerin or dynamite is 
being passed downwardly of the pipe string 
when it will readily open, under the pressure 
5 thereof at its upper side. 

With the foregoing and other equally im- 
portant objects and advantages in view, the 
invention resides in the certain new and 
useful combination, construction and ar- 

10 rangement of parts as will be hereinafter 
more fully described, set forth in the ap- 
pended claim and illustrated in the accom- 
panying drawing, in which: 
Figure 1 is a vertical longitudinal sec- 

W tion through a drill pipe section, showing a 
practical embodiment of the valve and valve 
seat as preferably incorporated therein, the 
valve member being shown as it appears when 
closed, 

20 Figure 2 is a view similar to that in Figure 

I, but showing the valve member as it ap- 
pears in its open position, and, 

Figure 3 is a horizontal section taken on 
the line 3—3 of Figure 1. 

25 Referring to the drawing, wherein like 
characters of reference designate correspond- 
ing parts in the several views thereof, the 
embodiment of the invention, as shown there- 
in bv way of example only, is constituted in 

30 a tubular body or pipe section 10 of an equal 
exterior diameter to that of the connection 
end of a drill head (not shown), and a drill 
pipe section (not shown) between which it 
is to be interposed in connected relation 

CJ therewith, the lower end of the body or pipe 
section being provided with a usual form of 
reduced and tapered screw threaded portion 

II, and its upper end with an inwardly ta- 
pered screw threaded socket portion 12. 

40 Opening concentrically upward of the 
lower end of the body 10 is a bore 13, which 
is of an equal diameter to that of the ver- 
tical bores in the drill head and the pipe 
sections aforesaid, and which communicates 

45 at its inner or upper end with an intermediate 
bore 14 of a greater diameter. The upper 
end of this intermediate bore 14 connects 
with a shorter bore portion 15, which is of a 
slightly less diameter than the same, but still 

60 of a greater diameter than the lower bore 13. 
This oore portion 15, in turn, opens into the 
lower end of the tapered socket 12. 

Positioned within the body 10 is a shorter 
tubular body 17, which is exteriorly screw 

55 threaded at its upper end for engagement, as 
at 18, with a screw thread formed in the 
lower half of the wall of the bore portion 15. 
By this arrangement, the lower end portion 
of the tubular body 17 depends into the inter- 

co mediate bore portion 14 in spaced relation 
with respect to the wall thereof, and with 
its extreme lower end spaced at a distance 
from the point of mergence of the lower end 

w of the bore portion 14 into the bore portion 
13. The lower end of the bore portion 14 is 



preferably connected with the adjacent end 
of the lower bore 13 by means of an an- 
nular sloping wall portion 16, substantially 
as shown. 

The lower end of the tubular valve body 70 
17 is cut away to provide an angular or in- 
clined seating surface 19, against which & 
valve member or flap 20 will seat when closed. 
Impending from the shorter side of the valve 
body 17 is an extension or lug 21, which is W 
bifurcated vertically and inwardly of its 
lower end to receive in the space between the 
opposite leg portions thereof an ear or lug 22. 
angularly offset from the under side of the 
adjacent edge portion of the flap or valve W 
member 20. This ear or lug 22 is suitably 
apertured for the engagement of the upper 
of a pair of pivot pins 23 and 24 therewith, 
winch pins are mounted transversely of and 
in the bifurcated portions of the extension « 
or lug 21. The wall of the valve seat 17 is 
inwardly thickened, as at 25, immediately 
above the adjacent underlying portion of the 
valve member 20, so that when the latter 
swings downwardly to full open position, it 
is protected by the overhang of this thick- 
ened portion or shoulder from undue wear 
thereon by the force of the flow of water 
downwardly of the pipe string in which it is 
incorporated. The upper side of the thick- « 
ened portion of the shoulder 25 is preferably 
curved downwardly and inwardly from its 
point of mergence into the vertical wall of 
the upper portion of the valve seat, so that 
it will offer no impediment to the free down- W> 
ward flow of the water. 

Engaged on the lower pivot pin 24, at one 
end is an elongated member or rod 26, which 
underlies the valve member 20, and has its 
other end engaged for free sliding movement lor 
in an aperture formed in a projection or lug 
27, depending from the underside of the valve 
member. A coiled spring 28 is encircled ' 
about the intermediate portion of the rod 
26, and is tensioned thereon between the ex- *W 
tension 21 and the lug 27, whereby the valve 
member or flap 20 will be retained in open 
position as shown in Fig. 2 since it swings to 
full open position under the pressure of a 
downflow of water through the tubular body *** 
17, or under the force exerted thereon by a 
charge of dynamite or nitro-glycerin lowered 
in the pipe string. On the other hand a back 
flow of water or other liquid will release the 
valve from the position shown in Fig. 2 so 1W 
that the spring 28 will come into play and 
force the valve towards* closing position. 
The back flow of the water at this time will 
cause a positive seating of the valve. 

In the use of the device, when coupled in 125 
on a drill pipe string immediately above the 
drill head at the lower end of the latter, the 
valve member or flap 20 will be normally 
maintained in closed position on its seat 19 
by the action of the spring 28. Now, as the *W 
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pipe string is lowered into a well bore, and 
the drill head enters the mud and water con- 
tent of the . well, air will be pocketed within 
the pipe string below the valve 20, Thus, 
the mud and water will be prevented from 
entering the pipe string above the valve 
member or flap 20, and the air trap below 
the same will act to impart a partial buoy- 
anc}' to the pipe string and to an extent to 
greatly facilitate the lowering movements 
thereof with a minimum amount of wear 
and tear on the winding drum brakes, as 
well as on the operating machinery as a 
whole. 

As soon as the pipe string has been, low- 
ered to the bottom of the well and the drill- 
ing operation is continued, water will be in- 
troduced into the upper end of the pipe 
string from the usual water pumps, and the 
pressure of the same will cause the valve 20 
to open when the water will pass to the drill 
cutters and outwardly into the bore of the 
well, where it mixes with the bore cuttings 
in the usual manner to reduce the same to a 
liquefied state, commonly called "detritus," 
and thereby facilitating the removing of the 
cuttings from the well bore. This detritus 
is subsequently discharged upwardly of the 
well bore at the outer side of the drill pipe 
string, so that in the use of the valve 20 in 
the latter, the interior of the- string, at least 
above the valve, is kept free of the detritus 
at all times. 

In the event of it becoming necessary at 
any time to shoot, the string of pipe below 
the valve 20 to recover it when it becomes 
stuck, a tube of nitro-glvcerin or. dynamite 
may_ be readily passed downwardly of the 
pipe string and through the valve^body 17 
without interference therewith of the valve 
member or flap 20, which will swing to open 
position beneath the thickened portion of 
shoulder 25, and entirely clear of the pas- 
sage through the valve body 17. Immedi- 
ately upon being relieved of the pressure of 
water, or after the passage of a tube of nitro^ 
glycerin or dynamite through the valve 
body, the valve member or flap 20 will be 
swung to closed position by the expansive 
action of the spring 28. 

Without further description, it is thought 
that the features and advantages of the in- 
vention will be readily apparent to those 
skilled in the art, and it will of course 
be understood that changes in the form, pro- 
portion and minor details of construction 
may be resorted to, without departing from 
the spirit of the invention or its scope as 
claimed. 

Having thus fully described the inven- 
tion, what is claimed is: 

In a device of the class described, a 
tubular body adapted to be coupled in on a 
string of drill pipe sections adjacent the 
lower end thereof, a sleeve threaded into the 



tubular body member and provided with a 
valve seat inclined at an angle to the hori- 
zontal, an arm projecting downwardly from 
the upper end of the valve seat, a valve piv- 
otally mounted on the arm and adapted to 70 
engage the seat, a rod pivotally mounted on 
the arm adjacent the valve, an ear secured 
to the valve and provided with a passage 
adapted to receive the free end of the rod 
and a spring located between the ear and 75 
the arm, the sleeve, valve, and valve mount- 
ing being removable as a unit from the up- 
per end of the tubular body. 

FRANK L. LE BUS. 
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* This invention relates to plumbing systems for 
buildings wherein is incorporated an air intake 
vent, and the primary object of the invention is 
to provide a check valve that will permit taking 
5 air from exteriorly of the building, whereby to 
supply the system when vacuums or suctions are 
created therein for periodically using the plumb- 
ing system for the removal of waste from within 
the building. 

10 One of the important aims of the instant in- 
vention is the contemplation of a multiple check 
valve usable as aforementioned and constructed 
to permit. the introduction of air from within 
the building to the plumbing system, and yet to 

15 preclude the escape of objectionable, obnoxious 
gases from the plumbing system into the building. 
: Another object of this invention is to provide 
a combination of parts within a plumbing system 
that will allow the effective use of the check valve 
: : 20 forming the major part of this invention with 
specially formed building walls and plumbing 
fixtures, all of which are assembled in a manner 
to. allow disposing an intake air vent within the 
building to overcome hereinafter mentioned ob- 
. 25 jections with respect to exterior vents. 

• A yet further object of the invention is the 
provision of a valve of the character mentioned, 
wherein is formed a plurality of chambers, said 
chambers being of. different size of capacity and 

30 divided from each other by movable valve heads, 
normally held closed . by the action of gravity, 
which heads will, require forces of different in- 
tensities to withdraw them from their closed 
position. . 
,■35 -Under ordinary conditions, -and as a result of 
established practice, vents for plumbing systems 
are located outside of the building. During cer- 
tain, season, of the year the projected end of a 
vent pipe will very often become completely 

40 clogged with frost so that when the plumbing 
system is evacuated by the passage of a volume of 
waste therethrough, the vent pipe will be unable 
to allow the introduction of sufficient volume of 
air to replace that drawn. from the system when 

45 the . waste material flows therefrom through the 
main: sewer pipe of the building. * 

It, therefore, becomes desirable to provide with- 
in the building, a vent, which will be protected 
against such, clogging and which will take air 

50 into, the: system from within the building.. . This 
.desirability is qualified. by the objection that with 
check valves heretofore employed, obnoxious 
gases have escaped from, the plumbing system 
.into the building and likewise, gsrms find, their 

55 way. from the system into . the building, both of 
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which must positively be thoroughly overcome 
before a plumbing system having an interior vent 
and check valve rises to a point where it will be 
approved by health authorities or will be satisfac- 
tory to the building occupant. * 

The aforementioned broad objects of this in- 
vention and the minor objects thereof which will 
appear during the course of the following spec- 
ification, when fulfilled by suitable structure, will 
be capable of teaching the construction and in- 
stallation of a multiple check valve that will 
overcome the objections to interior vents, as just 
set forth. 

The preferred form of this invention is illus- 
trated in the accompanying drawing, wherein: 

Figure 1 is a sectional view through a catch 
basin and a portion of a hollow building wall, 
illustrating a fragment of a plumbing system and 
the vent thereof that is equipped with a valve 
embodying this invention. 

Fig. 2 is an enlarged, fragmentary, longitudi- 
nal, central section through the valve. 

Fig. 3 is a cross section taken on line III— III 
of Fig. 2. 

Fig. 4 is an end elevation of the valve! 

Fig. 5 is an enlarged, fragmentary, sectional 
view showing the valve in position. 

Fig. 6 is an end elevation of the valve illus- 
trated in Fig. 5, and, 

Fig. 7 is a longitudinal, central section through 85 
the multiple section valve illustrating the angu- 
lar relation between apertured partitions therein. 

Fig. 1 illustrates one manner of bringing to- 
gether parts of a plumbing system so that the 
valve contemplated might be positioned within oo 
a hollow wall 10 having an opening 12 formed 
through one side thereof which communicates 
with the space 14 formed behind a splash apron 
16 that forms a part of catch basin 18 that, in 
turn, is connected with a part of the plumbing 
system 20 by branch 22; Vent pipe 24 extends 
upwardly within the space formed by wall 10 to 
a point adjacent opening 12 where the multiple 
check valve 26 is secured in place. When so po- 
sitioned, this check valve will draw air from 
within the building along a path indicated by 
the arrows in Fig. 1, and the aforementioned 
objects will thereby be fully met. 

Fig. 5 illustrates another manner, in which this 
check valve might be incorporated in a plumbing 
system. In this instance wall 28 supports check 
valve 25 and. member 30 creates a finished ap- 
pearance at the point .where valve 26 passes 
through wall 28 and joins a part of the plumb- 
ing system by way of vent pipe 24. 
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With respect to the specific structure of valve 
2i> per se, it is important that the same be made 
up of a plurality of sections 32, each cylindrical 
and divided by a transverse partition 34 which 
intersects the longitudinal axis of the section 32 
at an angle, as illustrates in Figs. 2 and 7. Sec- 
tions 32 are in screw-threaded relation as shown 
at 36, and one of these sections 38 is modified 
so that it will support perforated screen 40, hav- 
ing radially extending slots 42, whereby dia- 
metrical contraction might take place when 
screen 40 is pressed to position within the con- 
fines of annular shoulder 44, formed by section 
38 

As illustrated in Figs. 6 and 7, screen 40 has 
an inturned, annular flange 46 for the purpose 
of securely gripping shoulder 44. Each parti- 
tion 34 has an aperture 48 formed therethrough 
that is covered, when the valve is closed, by a* 
swingabie valve head 50 that rests upon parti- 
tion 34 which serves as a seat for head 50. Tire 
manner in which valve head 50 is swmgab y 
mounted within its section 32 of case 26 is clearly 
shown in Figs. 2, 3 and 7, and the mounting 
25 might be effected through the use of opposed 
" bosses 52 formed integrally with the body of sec- 
tion 32, through which is passed a pivot pin 54 
that swingably supports link 56 between bosses 
52 The free end of link 56 engages projection 
30. 58 formed on head 50 and nut 60 precludes dis- 
placement of these parts. 

As shown in Fig. 2, line 56 has an opening 62 
therethrough to receive member 58 that is sub- 
stantially larger in diameter than the member 
35 itself, and nut 60 does not move tightly against 
* link 56, all for the purpose of creating a loose- 
ness of fit so that seating of valve head 50 might 
be effective and not retarded by binding pares. 

Manifestly, these valve heads 50 are main- 
tained in the closed or seated position by the ac- 
tion of gravity, and to positively seal the valve 
against the escape of gases from the plumbing 
system or the escape of germs therefrom into the 
building, there is provided a plurality of valve 
structures as just described, all of which must 
be opened before fresh air is drawn into ^he 
plumbing system. 

Each of the plurality of partitions and valve 
heads 34 and 50 respectively is disposed at an 
angle different from that of the other similar 
parts of the valve and the angularity of the valve 
head and partition closest to the point of con- 
nection with vent pipe 24 should be greater in 
order that more force is required to draw the 
same to the open position. When this is accom- 
plished, the air from within chamber 64 will 
evacuate into the plumbing system in an effort to 
overcome the vacuum that has been created 
therein by the passage therethrough of a quan- 
tity of waste. Obviously, the vacuum or suc- 
tion set up will be sufficient to draw the next 
succeeding valve open and evacuate chamber 66 
and again this same action will be repeated so 
that the last valve will be opened and air at at- 
mospheric pressure will be drawn into the sys- 
tem by passing through all of the apertured par- 
titions 34. Obviously, as the angle is decreased 
from true vertical it will be easier for the valve 
heads 50 to be drawn open and this angle ap- 
proaches the vertical as the screened end of 
valve 26 is approached. 

When sufficient air has been drawn into the sys- 
tem to overcome the vacuum therein, gravity will 
draw heads 50 closed and a multiple seal will be 
established to fulfill the primary requirement of 
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such a valve and to meet the broader concepts of 
this invention. 

This valve and its parts might be constructed of 
metal or other suitable substance and the connec- 
tion between sections of the case might be effected 8U 
through other mediums than those illustrated. 
The relation between the angled valves, the size of 
the chamber formed therebetween, and the suc- 
tion created within the plumbing system is of 
great importance and a valve made to embody 85 
the features of this invention will fulfill the duty 
of establishing proper combination in order that 
a perfect seal against escaping of objectionable 
gases and other contamination will always be 
established when sufficient suction within vent 90 
pipe 24 is not present to hold all of the plurality 
of heads 50 in an open position. 

Having thus described the invention, what is 
claimed as new and desired to be secured by Let- 
ters Patent is: 95 

1. In a plumbing system having an interior air 
intake vent, a multiple check valve allowing air 
to enter the system and to preclude the escape of 
gases from the system comprising a case; a plu- 
rality of spaced-apart valve seats formed in series 100 
within the case; and a swingabie valve head for 
each seat respectively, said heads being main- 
tained against their seats by the action of gravity. 

2. In a plumbing system having an interior air 
intake vent, a multiple check valve allowing air 105 
to enter the system and to preclude the escape of 
gases from the system comprising a case; a plu- 
rality of spaced-apart valve seats formed within 
the case; and a swingabie valve head for each 
seat respectively, said valve seats being disposed UO 
at different angles and the heads being main- 
tained against their respective seats by the action 
of gravity, all the heads and associated parts 
swingabie therewith being substantially the same 
weight whereby the force required to lift one of 115 
said valve heads is different than that required 
to lift any of the others. 

3. In a plumbing system having an interior air 
intake vent, a multiple check valve allowing au- 
to enter the system and to preclude the escape of 120 
gases from the system comprising a case; a plu- 
rality of spaced-apart valve seats formed within 
the case; and a swingabie valve head for each seat 
respectively, said valve seats and valve heads being 
disposed at different angles to form chambers of 125 
different capacities within the valve case. 

4. In a plumbing system having an interior air 
intake vent, a multiple check valve allowing air 
to enter the system and to preclude the escape of 
gases from the system comprising a case; a plu- 13a 
rality of spaced-apart valve seats formed within 
the case; and a swingabie valve head for each 
seat respectively, said case comprising a plurality 
of sections in screw-threaded engagement each 
having a valve seat and a valve head therein, the ^ j 
said seats and heads of the valve being at different 
angles with the heads maintained in closed posi- 
tion by the action of gravity. 

5. In a plumbing system for buildings, an in- 
terior intake vent, and a catch basin connected 
for drainage by said system and having a splash 
apron, spaced from the wall of the building, a 
multiple check valve allowing air to enter the sys- 
tem and to preclude the escape of gases from the 
system, positioned to draw air from within the;^ 
building at a point behind the said splash apron. 

6. In a plumbing system for buildings, an in- 
terior intake vent and a catch basin connected for 
drainage by said system and having - a splash 
apron spaced from the hollow wall of the build- ,^;o 
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ing wherein Is formed an opening interconnect- aperture formed therethrough; and a swingably 

ing the space within the hollow wall and the space mounted valve head within each section movable 

behind said splash apron, a check valve allowing to and from a position to close the aperture 

air to enter the system and to preclude the escape through the associated partition, said partitions 

5 of gases from the system, positioned within the intersecting the longitudinal axis of the case at an 80 

hollow wall at a point adjacent the opening angle thereto and the valve heads being held 

formed in the said wall whereby to draw air from against the partitions by the action of gravity, 

the interior of the building by way of said open- the partitions and valve heads being spaced apart 

ing and space behind the said splash apron. and disposed at different angles to the longitudi- 

10 7. A valve of the character described compris- nal axis of the case whereby to form a plurality of 85 

ing a case having a plurality of longitudinally chambers of different size therein, 
aligned hollow, cylindrical sections; a transverse 

partition within each of said sections having an HENRY J. RAND. 
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My invention relates to automatically operat- 
ing valves employed in controlling the passage 
of pressure fluid to or from a well tube in air 
or gas lift devices where said valves are used 
5 with or without a plunger in said tube. Such 
valves are commonly called kick-off valves for 
the reason that they allow the air or gas to 
enter below the load of liquid above the valve 
and force said load from the well. 

10 It is an object of my invention to provide a 
kick-off valve which will be held resiliently in 
either open or closed position. 

I desire to provide a valve that, when closed, 
will be held in that position by pressure in addi- 

13 tioh to that of the pressure fluid so that leak- 
age about the valve may be prevented. Where 
a valve is held normally open and is closed only 
by a sufficient differential of pressure between 
the inside and outside of the eduction tube, the 

20 valve tends to be held very loosely in closed po- 
sition particularly where the pressures are light 
or variable, and leakage past the valve may 
occur. This, I aim to avoid. 
I also aim to provide a valve which, when 

25 closed, will not open again when the fluid pres- 
sures are equalized on both sides of the valve, 
but which will require a reversal of pressures 
to move the said valve from closed position. 
In the drawing herewith Fig. 1 is a central 

30 vertical section through a kick-off valve em- 
bodying my invention. 

Fig. 2 is a side elevation of the valve shown 
in Fig. 1. 

Fig. 3 is a central vertical section similar to 
35 Fig. 1 but illustrating a slightly different em- 
bodiment of the Invention. 

Fig. 4 is a transverse section through the valve 
shown in Fig. 3 and taken on the plane 4—4 in 
that figure. 

40 My valve is preferably incorporated in a tu- c 
bular collar I, threaded at its ends to be cou- 
pled in the eduction tube 2 for conducting the 
liquid from the well. On one or more sides of 
the collar I provide an inlet port 3 in which is 

« fixed a seat ring 4 having a flared opening 
therethrough to receive the valve 5. 

The valve seat is formed in a groove 6 pro- 
vided In the thickened portion 7 of the wall of 

60 t&e collar. This groove serves also to house 
and protect the valve 5 and its control mech- 
anism. Said valve is shown of hemispherical 
shape with a projecting stud • on its outer face, 
said stud extending through an opening in the 

u end of the arm 9, and having its extremity up- 



set to hold said valve loosely in position on said 
arm. * 

The arm 9 has its end remote from the valve 
beveled to an edge 10, and as will be seen from 
Fig. 2, the arm is a flat plate. The beveled end 5 
engages within transverse notches in a pair of 
arms II, extending upwardly from a base 12 
secured to the inner wall of groove 9 by a cap 
screw II. Between the two arms 1 1 is mounted 
a tension spring 14, the upper end of which is ia 
engaged through an opening 18 in the arm 9. 
The lower end is anchored to a plate 13, held in 
place by said cap screw 13. This spring holds 
the arm 9 with its lower end fitting within the 
grooves 19 but allowing it to rock between the 15 
valve seat and an outer stop plate 17. 

The stop plate comprises a narrow plate of 
metal having its upper end fixed to the collar 
within the groove 3 by a cap screw 19 or other 
similar means. The plate is bent outwardly on 
and has a stop finger 19 at its lower end to 
limit the outward movement of the valve arm 
9. 

In use the spring 14 acts to hold the valve arm 
in either open or closed positions of the valve, 
with a certain resilient force which may be over- 
come to move the valve by a predetermined pre- 
ponderance of fluid pressure on one side or the 
other of the valve. The pressure differential 
necessary to move the valve may be varied by , A 
the size or tension force of the spring 14. It ia 
obvious that when the valve has been closed, it 
will be held in that position until a preponder- 
ance of pressure within the tube moves the 
valve to its open position shown in dotted lines « 
in Fig. l. 35 

In the embodiment shown in Fig. 3 the struc- 
ture Is the same as is that in the Fig. 1 em- 
bodiment except for the mounting of the valve 
and its control mechanism. In this form the ^ 
valve 8 is mounted upon the lower end of an arm 
9*. nils arm is beveled at both ends to a knife 
edge 18* and 1 9 b so as to allow a rocking move- 
ment at either end. Ihe upper end of the arm 
fits within an annular groove 28 in a screw head A * 
21. The lower end of the arm engages in a 
groove 22 in a rock arm 23. 

The lower end of the rock arm 23 fits slldahry 
within a socket 24 in a rocking member 28, the 
lower beveled end of which fits within a groove M 
in the head 28 of a cap screw 27. Between 
the socket 24 and a head 28 upon the arm 23 
is a tension spring 28 which holds said head 
with a certain force into engagement with the 
edge 13* of the valve arm 9*. M 
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To limit the outward swing at the valve In this 
embodiment, I employ a eras bar ox plate SI 
extending across the groove • and secured in 
place by welding or other preferred means. 

5 In both embodiments, a toggle mechanism Is 
employed to hold the valve In either open or 
closed adjusted position, but aUowing the move- 
ment of the valve at the desired time. The 
advantage of this means of controlling the valve 

10 is that, when once moved to either position the 
valve may be depended upon to stay positively 
in the proper position until the direction of flow 
through the valve orifice changes with sufficient 
force to move the valve. Thus when the valve is 

15 closed the operator may rely upon its staying 
closed and not leaking so long as there is not a 
marked reversal of pressure, whereby the fluid 
pressure Inside the tube moves the valve to open 
position. If when the device has all the valves 

20 closed and it is desired to open them, this may 
be readily accomplished by the Introduction of 
sufficient pressure fluid into the tube 2. 

Thus also when the valve is employed with 
pneumatically operated plungers within the tube, 

26 the valves would tend to open at each rise of the 
plunger due to equalization of pressures at the 
valve, but where my valve is employed the valve 
will not open until there is an excess of pres- 
sure within the tube. I thus have a valve which 

30 may be depended upon to remain in open or 
closed position, but which may be controlled by 
the exertion of a predetermined excess of pres- 
sure upon either side of the valve. 
What I claim as new is: 

35 1. A tubing coupUng having a lateral fluid port 
therein, a valve seat in said port, a valve adapted 
to fit said seat, and means controlling said valve 
and acting to hold said valve in either open or 
closed position with a predetermined force, said 

40 valve being adapted to be moved by a preponder- 
ance of fluid pressure on one side thereof. 

2. A tubing coupling having a lateral fluid port 
therein, a valve seat in said port, a valve adapted 
to fit said seat, a swinging valve arm supporting 

45 said valve, a second arm having a rocking en- 
gagement with one of the ends of said valve-arm, 
and a spring acting to hold said two arms in en- 
gagement. 

3. A tubing coupling having a lateral fluid 
60 Port therein, a valve seat in said port, a valve 

adapted to fit said seat, a pair of arms having 
a rocking engagement with each other, one of 
said arms acting to support said valve, means 
to limit the movement of said valve away from 
ss said seat, and means giving a toggle action to said 
arms to hold said valve In either open or closed 
position. 

4. A tubing having a lateral port therein, *a 
valve seat on the outer end of said port, a 

90 valve arm outside said port, a support for one 



end of said arm allowing said arm to swing, 
a valve on the swinging end of said arm, and a 
spring acting to bold said arm In swinging en- 
gagement with said support, and to retain said 
valve reslUently in either open or closed position s 
relative to said seat. 

5. A tubing having a lateral port therein, a 
valve seat on the outer end of said port, a valve 
arm outside said port, a support for one end of 
said arm allowing said arm to swing, a valve on 10 
the swinging end of said arm, means to limit the 
movement of said valve away from said seat, and 

a spring acting to hold said arm in swinging en- 
gagement with said support, and to retain said 
valve reslUently In either open or closed position is 
relative to said seat. 

6. A flow device for wells including a well 
casing, a tube therein, a coUar on said tube, a 
fluid passage to conduct pressure fluid in said 
casing through the wall of said collar, said 20 
passage having a valve seat therein, a valve 
tending to control said passage and positioned 

to be moved by pressure fluid to and from posi- 
tion closing said passage and means to hold said 
valve in either open or . closed position with a 25 
predetermined force. 

7. A flow device for wells including a well 
casing, a tube therein, a collar on said tube, a 
fluid passage to conduct pressure fluid in said 
casing through the wall of said collar, said pas- 30 
sage having a valve seat therein, a valve tending 

to control said passage and positioned to be 
moved by pressure fluid to and from position 
closing said passage, and means acting to hold 
said valve reslUently in either open or closed 35 
position relative to said seat. 

8. A flow device for wells including a casing, 
a flow tube therein, a collar on said tube, a 
fluid passage through the wall of said collar 
having a seat therein, a valve mounted to engage 40 
said seat and positioned to be moved by fluid 
pressure to and from closed position, means to 
limit the movement of said valve away from said 
seat so that the flow of fluid into said port 
with a predetermined rate of flow will seat said 45 
valve, and means holding said valve resUiently 

in either open or closed position. 

9. A tubing for wells, a coupling thereon hav- 
ing a lateral fluid port therein to permit pres- 
sure fluid to flow from said weU into said tubing, 60 
a valve positioned adjacent said port and adapted 

to be closed by the flow of pressure fluid through 
said port, and means to hold said valve reslUently 
in closed position, said valve being moved to open 
position by a preponderance of fluid pressure 65 
on the inside of said tube, said means then act- 
ing to retain the valve reslUently in open posi- 
tion. 

SETH. EVANS* 
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My invention relates to a new and useful au- 
tomatic valve locking and releasing device par- 
ticularly adapted for use in connection with two 
or more interdependent valves, that is, valves 
which must be opened or closed only on a pre- 
determined order with respect to other valves, 
whereby certain valves are locked against opera- 
tion until the proper time has arrived and are 
then automatically released for operation by the 
movement or actuation of other valves whereby 
the preordained order in which all of the valves 
are to be opened or closed is positively adhered 
to, not by virtue of the attention or carefulness 
of the operator, but by virtue of the fact that 
even a careless or inattentive operator cannot 
possibly make a mistake since the parts cannot 
even be moved except in the proper order. 

The number of instances in industry in which 
interdependent valves must be operated in a 
given, predetermined order are too many to 
enumerate and hence only one or two particular 
examples will be referred to. Thus, in the blow- 
ing of boilers, for instance, it is necessary, both 
as a matter of practice and because it is pre- 
scribed in the code, that the inboard valve be 
completely open before the outboard valve is at 
all moved if all damage to the inboard valve is to 
be avoided. According to present constructions 
the operator, through carelessness, inattention, 
or lack of appreciation of the possible damage, is 
as likely as not to open the outboard valve partly 
or fully before opening the inboard valve, or he 
may fail to open the inboard valve completely 
before beginning to open the outboard valve thus 
causing expensive damage. An attempt has 
been made heretofore to avoid this serious dis- 
advantage and, as far as I am aware, this at- 
tempt consisted in enclosing the valve to be 
opened last in a bag which is locked and the key 
to which is placed in the office or with the fore- 
'man who will only give it to the operator after 
making sure that the valve to be opened first 
has been completely opened. The disadvantage 
of such a practice is obvious. 

Another instance may be observed in the pip- 
ing and valving of the oil industry in which, 
whether it be for diverting different grades of 
oil or for interrupting the flow at desired points 
or for mixing the flow from various predeter- 
mined pipes into one. common outlet in a given 
order, it is again necessary to insure the com- 
plete opening or complete closing of one or more 
interdependent valves simultaneously, succes- 
sively or alternately, and, so far as I am aware, 
this has heretofore been left entirely to the at- 



tention of the operator in charge, and Hereto- 
fore numerous and costly mistakes ha vie been 
inevitable and considerable time and labor has 
been expended constantly in checking the vari- 
ous valves to insure proper operation. 

The foregoing instances merely illustrate the 
scope of the problem which I have solved by my 
novel construction which will be more clearly 
understood from the following specification and 
the accompanying drawing in which: 

Pig. 1 represents a view in vertical section 
showing a pair of valves interlocked by the device 
embodying my invention. 

Fig. 2 represents ^grammatically and on an 
enlarged scale a fragmentary top plan view of 
the left hand portion of the right hand valve 
wheel and the latch cooperating therewith, the 
latter being shown detached from the left hand 
valve of Fig. 1.. 

Fig. 3 represents on an enlarged scale a section 
on line 3—3 of Fig. 1. 

Referring, to the drawing in which like refer- 
ence characters indicate like parts and more 
particularly to Fig. 1, 12 designates a valve body 
having the inlet 14 and the outlet 16 which com- 
municate with the valve chamber (8. In the 
valve chamber 18 is disposed a valve piston 20 
which is raised and lowered by rotation of the 
hand wheel 22. The outlet 16 of the valve body 
12 registers with the inlet 24 of the valve body 26 
which is provided with the outlet 28, the valve 
bodies 12 and 26 being suitably secured together 
as by the bolts 3D. In the valve chamber 32 of 
the valve body 26 reciprocates the piston 34 
which is operated by the rotation of the hand 
wheel 36. As far as the purposes of this inven- 
tion are concerned it is deemed unnecessary to 
describe the exact details of the mounting or 
structure of the pistons 20 and 34. In order to 
prevent the movement of the piston 34 except 
according to the preordained order which, as 
shown in Fig. 1, must occur after the actuation 
of the piston 20, 1 have provided the hand wheel 
36 with a groove 38 which is provided with suit- 
ably spaced locking recesses 40 and I have pro- 
vided a latch 42 which passes through the valve 
body 12 and which is provided with the cam face 
44. The latch. 42 is normally pressed inwardly 
into the valve chamber 18 by the spring 46 so as 
to project inwardly into the valve chamber as 
seen in Fig. 1. The outer end of the latch 42 is 
deflected to form the elbow 50 which is adapted 
to engage one of the locking recesses 40. With 
the parts as shown in Fig. 1, that is, with the 
valve piston 20 in its closing position, the elbow 
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50 is in engagement with one of the locking re- 
cesses 40 and it is impossible to turn the wheel 
36 in either direction as long as the valve piston 
20 is at any point in the valve chamber 18 below 

3 the cam face 44 of the latch 42. Only after the 
wheel 22 has been turned to lift the valve piston 
20 to its uppermost position and thus completely 
open the left hand valve is it possible to turn the 
wheel 36 for the reason that the valve piston 20, 

10 when it rides upon the cam face 44, pushes the 
latch 42 outwardly , or to the right as shown in 
Fig. 1, thus pushing the elbow 90 outwardly from 
the recess 44 into the annular groove 38, where- 
upon the wheel 36 is free to turn. From this 

15 construction it will be clear that, if it is necessary 
to open the left hand valve of Fig. 1 before the 
right hand valve thereof, the operator cannot 
possibly mistake or neglect the order in which 
these valves must be turned on and oft for the 

20 reason that the valve wheel 36 is rigidly locked 
against rotation until released by the :manipula- 
tion of the hand wheel 22 which operates the left 
hand valve. While any suitable means for 
mounting or assembling the latch 42 in position 

25 can be used, I prefer to use the bracket 54 which 
is suitably secured to the valve body 12 by the 
bolts or the like 56. Also, in order to steady the 
elbow 50 of the latch 42 against lateral move- 
ment, I provide the abutments 58 which are 

30 preferably extensions of the body of the bracket 
54. 

It will be seen from all of the foregoing that 
I have devised a novel construction whereby I 
am enabled positively to control the rnanipula- 
35 tion of various valves designed for various pur- 
poses to which, nevertheless, must be coordi- 
nated in action for proper results, and that my 
novel construction possesses extreme flexibility 
in that it is applicable to an unlimited number 
iO of valves acting in the same or in different ways. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A pair of adjacent valves each containing a 
45 piston and each controlling one end of a common 
intermediate conduit, a pair of actuating mech- 
anisms for operating the respective pistons of 
said valves, a latch member carried by the piston 
chamber of one of said valves with one end of 
50 said latch member projecting inwardly into said 
piston chamber and lying in the path of the pis- 
ton in said chamber and the other end of said 
latch member projecting beyond said piston 
chamber and disposed adjacent the actuating 
55 mechanism of the other of said pistons, and 
means for normally urging said latch member 
into engagement with said last mentioned ac- 



tuating mechanism and inwardly into said piston 
chamber, said latch member being adapted to 
be disengaged from said last mentioned actuat- 
ing mechanism when it is displaced outwardly 
with respect to said piston chamber by the ac- c 
tion of the piston against the end of said latch 
member in said piston chamber. 

2. A pair of valves each containing a piston 
and each controlling one end of a common inter, 
mediate conduit, and means for normally lock- io 
ing one of said valves in its closed position until 
the other valve has been opened and for auto- 
matically releasing the first said valve, compris- 
ing a latch member carried by the piston cham- 
ber of one of said valves with the inner end of 15 
said latch member projecting into said piston 
chamber and in the path of the piston operating 
therein and the outer end of said latch member 
projecting beyond said piston chamber, a hand 
wheel for operating the piston of the first of said 20 
valves, a notch formed in said wheel and a spring 
for normally urging said latch member into en- 
gagement with said notch and inwardly into said 
piston chamber and into the path of. the piston 
operating therein, said latch member being 25 
adapted to be disengaged from said notch 
against the pressure of said spring when said 
latch member is displaced outwardly with re- 
spect to said piston chamber by the action of 
the piston in said piston chamber against the 30 
inner end of said latch member. 

3. A pair of valves each containing a piston 
and each controlling one end of a common in- 
termediate conduit, and means for normally 
locking one of said valves in its closed position 35 
until the other valve has been opened and for 
automatically releasing the first said valve, com- 
prising a latch member carried by the piston 
chamber of one of said valves with the inner 
end of said latch member projecting into said 40 
piston chamber and in the path of the piston op- 
erating therein and the outer end of said latch 
member projecting beyond said piston chamber, 

a hand wheel for operating the piston of the 
first of said valves, a plurality of notches formed 45 
in said wheel and a spring for normally urging 
said latch member into engagement . with said 
notches, and inwardly into said piston chamber 
and into the path of the piston operating there- 
in, said latch member being adapted to be dis- 50 
engaged from said notches against the pressure 
of said spring when said latch member is dis- 
placed outwardly with respect to said piston 
chamber by. the action of the piston in said pis- 
ton chamber against the inner end of said latch 55 
member. 

ELBERT A. CORBIN, Jr. 
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m Pi t n J ion re,ates t0 * meth od 'or prevent- 
system ™° W B , nd bac ^-siPhonage in a P ?pe 
system. This application is a division of my co- 

aerftn'E^'f fl,ed *P*™ber 26 1M1. 
^ Lrw 12,372 '7 or Back si Phonage prevention 
tpfhoS ^ 0W 8nd vacuum breaking valve and 
method of operation 

ver^S? 0 " 15 d i reCted t0 a meth °d °' P«- 
in « n?l bac * flow or °ack-siphonage particularly 
s * stem v n °™ally under pressure to main- 
ti™ In fl ? w therethrough in the desired direc- 
tion wherein I provide for the reduction of dms- 

^rfL a r int >n 0,6 System 80 tne S 
entering the zone or the induction pressure there- 

£ toeTn^ 6d gI ? ter dUrlng normaTflow and 
DreSur^t °' cessatlon °' fl ™ than the eduction 
pressure or the pressure of the fluid leaving the 

In this method I also employ a means whereby 
D « S ^V S dralned of fluW ™™ th^edSon 
. ESSZS: t0> ° r e " ual *• in- 

In carrying out the method embodying mv 
fcvent ion, I employ a means to mainta^ a prS- 

^ e pH5 e H entlati0n between the saidlnductfon 
and eduction pressures and prefer to drain the 

in°d n u C ^ 0re thC edUCti0n pr * ssure "ach s £ 

Jxxssr within the umits or the pr - 

«,i\ ap ?Sf* nt that ' by 50 strolling the pres- 
Sn thp fl ° W , ° r £ ck sipho * a *e can not occuV 
«™*f « e t f ySt ^ m beyond the said ^ne because 
flow of fluid will not occur from a low pressure 
zone to a high pressure zone. Pressure 

vpinnn?^^ 01 ?^ particuJar object of this in- 
£ ^ ? r0Vide a method ot controlling the 

fheTe SUPPJy ° r Pipe system * he "in 
;M ^ Provided a zone at which there is main- 
tained a pressure differential between the induc- 
tion pressure of the fluid entering the zon^and 
zone Pressure of the fluid leaving the 

It is another object of this invention to pro- 
vide a method of controlling the flow within a 

SLh F PiPe system in whicn ostein there is 
provided a zone and where the induction pres- 

^% e ri n noHnn thC 20116 te maUlt ained higher than 
£L ? S i0 u pressure of the fluid leaving the 
zone and where the zone is drained of fluid at 
any time where the eduction pressure approaches 

£L^u C i i0n pressure wi thin the limits of the 
established pressure differential 

a ^°i^ r ? bJeCt of this tovtnuon is to provide 
a method of controlling the flow through a sup 
ply or service system in which there is estab 
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lished a pressure control zone where the pressure 
of the fluid entering the zone is related to the 
pressure of the fluid leaving the zone so as to 
maintain a differential between said pressures 
and where the pressure of the fluid leaving the 
zone is maintained below the pressure of the 
fluid entering the said zone by the pressure dif- 
ferential and wherein means are provided respon- 
sive to the differential pressures for draining the 
zone when the pressure of the fluid leaving the 
zone and the pressure of the fluid entering the 
zone approach equality within the limits of the 
established differential. 
Another object of this invention is to provide 
16 a method of controlling the flow through a water 
supply or service pipe system embodying the step 
of maintaining a differential pressure relation- 
ship within the system so that the delivery or 
induction pressure is in excess of the supply or 
20 eduction pressure by an established differential 
and wherein a portion of the system will be 
drained between the delivery and supply portions 
of the system when the supply or eduction pres- 
sure approaches a point of equality to the deliv- 
ery or induction pressure either due to the de- 
velopment of back pressure in the supply or educ- 
tion portion of the system or due to the develop- 
ment of back siphonage in the delivery or in- 
duction portion of the system. 

Other objects and advantages of this invention 
it is believed will be apparent from the following 
detailed description as the same is set forth in 
the accompanying specification and as the same 
is indicated as being carried out in the preferred 
35 form of apparatus illustrated in the accompany- 
ing drawing. 
In the drawing: 

Figure 1 is a side elevation partly in vertical 
midsection of an apparatus adapted for carry- - 
40 ing out the method embodying my invention and - 
illustrating the apparatus in position of normal 
flow from the induction side at the right to the 
eduction side at the left. 
Figure 2 is a view similar to Figure 1 and illus- 
40 trating the apparatus in position where the pres- 
sure control zone is draining due to the develop- 
ment of the condition of backflow or back- 
siphoning. 

In accordance with the method involving my 
oo invention, I prevent backflow or back-siphonage 
from the eduction to the induction portions of the 
Pipe system by maintaining the fluid pressure in 
the supply or eduction Une during normal flow 
and at the time of cessation of normal flow below 
m the fluid pressure in the delivery or induction line 
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In order to so maintain the pressures, I employ 
what may be denned as a presure differential reg- 
ulator. By pressure differential regulator I mean 
a pressure regulator which will, under normal 
conditions, operate to maintain the pressure in 5 
the supply or eduction line below the pressure in 
the delivery or induction line irrespective of pres- 
sure fluctuations in the said delivery line. 

In the preferred form of my invention as herein 
illustrated, I have shown one type of pressure dif- 10 
ferential regulator which functions due to the 
maintenance of differential areas against which 
the fluid pressures within the induction and educ- 
tion lines are effective. 

The method involving this invention may be 15 
carried out through the utilization of the appara- 
tus so illustrated which includes an induction pipe 
I which, for example, may be a line from a water 
distributing main. The eduction tube 2 may be 
connected with any service system or device to 20 
which water under pressure is delivered. Com- 
monly employed in such a system ;is an induction 
check valve 3 and an eduction check valve 4 
which normally open in the direction of flow and 
normally r^ose under a condition of backflow. 25 
Between these valves, or between the induction 
line I and the eduction line 2 I establish a pres- 
sure differential zone by mounting a chamber de- 
vice 5. This chamber device 5 has an induction 
passage 6 and an eduction passage 7 and a main 30 
valve 8 operating in conjunction with the dividing 
partition 9 to separate the chamber member S 
between the induction passage 6 and the eduction 
passage 7. 

I employ means operative in conjunction with 35 
the zone established by the chamber member 5 
for maintaining a pressure differential between 
the pressure of the fluid -entering this zone 
through the induction passage 6 and as leaving 
the eduction passage 7, This pressure differen- 40 
tial may be established as a definite pressure drop, 
L e., a definite reduction in pressure which pre- 
vails irrespective of fluctuations of the pressure in 
the line I and induction passage 6, or as set forth 
in this preferred example, may be related to the 45 
induction and eduction pressures by subjecting a 
differential pressure regulator to these pressures. 

I have herein illustrated one form of pressure 
regulator at 10 which is housed within the cap 1 1 
of the chamber member 5. The differential regu- 60 
lator as herein illustrated Includes an induction 
pressure diaphragm (2 and an eduction pressure 
diaphragm 13. Suitable means are provided, for 
holding these diaphragms in spaced relation and 
for venting the space between the diaphragms to 55 
the atmosphere, which means as herein illus- 
trated includes an annular ring 14 having a plu- 
rality of transverse bores 15 leading from the at- 
mosphere to the space between the diaphragms 
12 arid 13. In order to maintain the diaphragms 60 
held in the spaced relation defined by the ring 
14, there is carried by or secured to the ring a 
spacing spider 16 which is of a width correspond- 
ing substantially to that of the ring 1 4 and ex- 
tends diametrically inward toward the center of 65 
the diaphragms to prevent their collapsing one 
against the other. The diaphragms 12 and 13 
are secured at their center to the main valve 8 by 
any suitable means as, for example, by means of . 
the hollow sleeve member 17 provided at one end 70 
with a shoulder 18 to bear against a seat member 
1 9 which is mounted upon the sleeve I 7 , Mounted 
between the diaphragms 12 and 13, likewise upon 
the sleeve member 17, is a spacing spool 20. mp 
Threaded to the upper end of the sleeve member 



17 is a base member 21 of the compound bellows 
22. Secured to the head element 23 of the com- 
pound bellows 22 is a relief valve rod 24 which ex- 
tends through the sleeve 17 and is connected at 
the slide joint 25 to the stem 26 of a relief or 
discharge valve 27. 

The compound bellows 22 includes two concen- 
trically disposed bellows elements 28 and 29 
which are secured in fluid-tight relation at their 
lower ends to the member 2 J and at their upper 
end to the head element 23. 

The diaphragm 13, in conjunction with the 
ring 14 and the valve structure 8, forms a cham- 
ber 30 within the cap 1 1 and this chamber is 
maintained in communication with eduction fluid 
by means of the conduit 31 which extends from 
the chamber 30 to the eduction line 2 beyond the 
eduction check valve 4, thus the chamber 30 is at 
all times subject to the pressure of the eduction 
fluid. The eduction pressure in this chamber 30 
is also impressed upon the large diaphragm 13, 
tending to move the valve 8 to its seating position 
upon its seat 32 formed around the flow passage 
formed through the partition 9. 

The interior of the bellows 28 is open to at- 
mospheric pressure through the ports 33 formed 
through the upper flange of the spacing spool 
20, the upper diaphragm 13 and the base element 
21 of the compound bellows 22. The bellows 29 
is therefore subject to atmospheric pressure on 
its outer surface and upon its inner surface is 
subject to the pressure of the fluid existing within 
the passage formed through the partition 9. 

The pressure in chamber 30 also acts exter- 
nally on bellows 28 tending to move the head 23 
downwardly and is opposed by the induction pres- 
sure inside the bellows 42 and the pressure inside 
bellows 29. Bellows 28 and 29 are free to move 
independently of diaphragms 12 and 13, and 
therefore the discharge or vent valve 27 opens or 
closes in response to eduction and induction pres- 
sures, induction pressure acting to close, and 
eduction pressure acting to open said relief valve. 
The induction diaphragm 1 2 is subjected to the in- 
duction pressure within the Induction chamber 
formed in the chamber member 5. 

As herein illustrated, the discharge or vent 
valve 27 is supported within a discharge cylin- 
der 34 which is threaded to the chamber, mem- 
ber 5 within the annular thread flange 35. In- 
terposed between the end of the cylinder 34 and 
the shoulder 36 of the flange 35 is a perforated 
flexible washer 37. The discharge valve 27 op- 
erates to control flow of fluid through the dis- 
charge passage 31 formed through the chamber 
member 5 immediately below the main valve 8 
and is operative to discharge fluid from the educ- 
tion chamber formed in the chamber member 5 
by the partition 9 when the main valve 8 is seat- 
ed. A discharge valve is carried upon the valve 
stem 26 and the valve disc 39 thereof is carried 
upon a disc 40 which is held clamped against the 
perforated washer 37 which in turn is held seat- 
ed upon the head element 41 of the discharge 
bellows 42 by means of threading stem member 
26 to the head element 41. 

The discharge or vent bellows 42 is housed 
within a chamber 43 formed by the cylinder 
member 34. The cylinder member 34 has a trans- 
verse partition 44 formed therein in which there 
is an atmospheric vent port. 45. This subjects 
the exterior of the bellows 42 to atmospheric pres- 
sure. The interior of the beUows 42 is subject 
to the induction pressure through a port 16 
formed in the transverse partition 44. and a con- 



Copy provided by PTCS from the FTP APS Image Data ftaag on n</y*/iOQ7 



J 



duit 47 which is connected with the cylinder eie 
i oeyond the induction check valve 3 

n,,7! 1 n t hf th0(1 a"* 0 **** my invention is carried 
out in this apparatus as follows • 

u« ? d fl«M° rn !f 1 operation " illustrated in Fig- 
ure l. fluid under pressure is transmitted through 
conduit 47 to the interior of bellows 42 S2S 
relief valve 27 to close. Fluid then Si 
trough the induction check valve 3 into chZ! 
ber 5, and operating against the under side of 
^LT 1" diaphra * m ™»«* the mLn valve 
LSJL^*- permittln 8f ^e fluid to pass the 

,.nn« ^T e this fl , ow - the e*»ctlon pressure acts 
a^ te^T*, ^ ° f the Jarger diaphragm 13 
m^LfS?. to Cl0Se toe main valv * 8, thereby 
H.i^ ning t P re <»eterminec! pressure different 
AumI ^ toe lnductlon fl<Sd »nd the eEon 
fluid during normal flow, and irrespective of anv 

fSL^T^ hich may * «2 

maucuon line I. This pressure differential 
abo maintained at the instant of cessation ol 

conrtlf^ 1 ' 111 ^ flow ceases - sh <>uJd a backflow 
condition develop due either to the rise of nres- 
sure to eduction Une 2 or to the drop to pressure 

Jul d S s i ln ? the '° Uowln * ^tion wm «! 
suit, suppose for example that the eductinn 

ferential is decreased. First, the main valve 8 

lows ?8 to C om n r dUCtl0 i? pressure w111 caus « 
sEv ^5f SS / nd open the drain valv e 27 
sale ^'-^t t f « edUCtoe Pressure » Pas- 
and 42 rClatlVe dlamet ers of bellows 28 29 
w?n .tLff 30 P r °P° rt ioned that drain valve 27 

stS Sov hT 1 ^ the educti ™ P««ure " 
g tIy below the induction pressure If the 
t ^ U P ? SSUre con «^es to rise, the preVsurl 
In passage 7 will continue to drop and ^iU fiS 

continue to drain from relief valve 27 until tht 
Proper pressure differential between th^dS 
Tt w?H b dUC K ti0n PresSUres has beenles^ed' 
my metnorf if SerV6d that M hereln i'^tratedi 
MrtS S Camed out b * maintaining a pro- 
S^SS" Pressure d i ff erenUal. that is a wes 
sure differential which is proportioned to the fr 
Auction and eduction pressure* However tol is 

Sy othef ™ ,lctor of my ^vention as K 
E, ■ means may te em Ployed for main- 
taming a pressure differential 

preSf £i iy describe * my invention and the 

carried ?L\ V\tV\ Whlch the same * to be 
earned out, it is to be understood thn* m« 

I claim: 

c'A'JL" f met h°d of preventing backflow In a dIm 
system In which fluid above\tmc7ph*ri C P r2 
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sure normally flows from an induction line to an 
eductjon line through a connecting ? S the 
2£5„° • produci ^ ^der normal conations f 
substantial predetermined pressure differenlia! 
H„t thB induct i°n "ne pressure and tee X. 
f °\u ne ye*™ such that there is a tendency 
for the eduction pressure to be maintained at 

pressure dS d n n am °y , l, t be,ow the 2*Sto! 

pressure during normal flow and at cessation *f 

10 normal flow, and draining the »n e to Kmos- 

aZZZ?? the educUon lesftoan 
S S V 0n P ressure by an "mount less tean 
the predetermined differential, and conUnuw 
draining said zone to atmosphere even though 
15 the eduction pressure subseqSy exceeds the 

•eintiln ""T™ Unt " predetermined if! 
ierential is again reached. 

2. In a method of preventing backflow of lie- 
uid in a pipe system in which thTltauid lb*vl 

auction line to an eduction lino fv wll T * - 

SSS? « zone - the .-J? - -S5J53S a 

normal flow and at cessation of MrmaJ flowl 
substantial predetermined pressure s afferent 

25 t^ em J^t pnum 01 the lS enS X 
zone and the pressure of the liauid leavSf Jh! 
zone such that the pressure ot S? SfiSvg! 

the liquid leaving the zone is less than the nres 

less than the pressure differential existinTriMr 
fnH n H° t rmal .f 0W and at "ssauon^f 225 £5" 
and discontinuing the venting upon resumntton' 
of the predetermined differential resu mPtlon 
40 .J: A meth od of preventing backflow in a nine 
TtVl tne ^ normaurflows f?ont 

tJon line pressure during normal flow md,t»r 
sation of normal flow such that the edition E£ 
50 pressure is maintained below u» toffiffi ffi 
Sf^Vf 041 draining U,,uld fr «» Se »ne when 

Sessuri b° n PreMUre 15 ,ess «» taSSS 
pressure by an amount substantially less than 
the pressure differential existing Sig^ornS 

tinuing draining upon resumption of the^ede 
termlned differential. OTeae * 
4. In a method of preventing backflow m . 

6o now S 8 at y f? through wWch JSTsyy 

„rl, / pressure greater than atmospheric 
pressure from an induction line to an eductkm 
ime through a connecting zone having : . n£ 
ma y closed atmospheric vent, the stejs of «. 
«< ^ U u1 ff a substan «al predetermined pressS 
6S drop between the induction line pressurT^S 
eduction line pressure during norLS flow^nc! at 
cessat.on of normal flow, and draintarthe^cfuc 
ion line to atmosphere wheS the eTuc£ pS. 
sure is less than the induction pressure b» an 
70 amount less than the predetenntoeTo^rentia? 
and discontinuing the draining upon- resumption 
of the predetermined differential. au ™ woa 
5 In a method of preventing' backflow in a 
Piping system through which water flows at a 
» pressure greater than atmospheric pressing ftU 
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induction line to an eduction line through a 
connecting zone provided with a normally closed 
venrestabUshing a substantial predetermined 
pressure drop between the induction line and 
eduction line pressures during normal flow and 
at cessation of normal flow, utilizing the pressure 
^rop to maintain a closed flow system such that 
jpon cessation of normal flow when the eduction 
ine pressure is less than the Induction line pres. 
oure by an amount not less than the predeter- 
mined pressure drop the vent is maintained 
closed and draining water through the vent when 
?he eduction pressure is less than the induction 
pressure by an amount less than the pressure 
differential established at cessation of normal 
flow and discontinuing the draining upotr re- 
sumption of the predetermined pressure differ. 

eI 6 ia The method of preventing backflow In a 
water distribution system in which water nor- 
mally flows at a higher than atmospheric pres- 
sure to an eduction line from an Induction line 
which comprises the steps of establishing a sub- 
stantial predetermined drop in a zone between 



the lines during normal flow and at cessation of 
normal flow and draining said zone to the atmos- 
phere when the eduction pressure is less than the 
induction pressure by an amount less than the 
3 predetermined differential, and discontinuing the 
draining upon resumption of the predetermined 
differential. ' 

7. In a method of preventing backflow in a 
pipe system In which water normally flows at 
10 higher than atmospheric pressure from an In- 
duction line to an eduction line the steps of es- 
tablishing a substantial predetermined pressure 
. drop between the induction and eduction lines 
during normal .flow and at cessation of normal 
X6 flow, and maintaining the pressure In the educ- 
tion line lower than the pressure In the Induction 
line by draining fluid from the eduction line to 
the atmosphere when the eduction pressure is 
less than the induction pressure by an amount 
20 less than the predetermined differential, and dis- 
continuing the draining upon resumption of the 
predetermined differential. 

PRANK CARLTON. 
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1 

This invention relates to valves which are ren- 
dered substantially non-corrosive by the use of 
materials capable of resisting chemical attack, 
for the purpose of meeting the severe require- 
ments of fields Involving the use of acids and 
other chemicals tending to corrode metallic ma- 
terials. It has been proposed heretofore to meet 
such requirements with valves of standard con- 
structions except for the substitution, at the parts 
subjected to chemical attack, of alloys of a char- 
acter more or less resistant to attack. Such con- 
structions have been open to the objections that 
they are not sufficiently resistant to corrosion, 
are not so designed as to be readily reground 
when corroded to reseat the valve, and have de- 
pended for tight closure upon excessive pressure 
between the valve and valve seat, so as to restrict 
the materials available for such parts. 

It has been attempted, on the other hand, to 
construct such valves of ceramic materials upon 
which chemicals have little effect, but such at- 
tempts have been open to the objection that these 
materials having limited strength except in com- 
pression, are very brittle, when formed in thin 
sections, so as to require the resort to objection- 
ably thick walls and heavy, cumbersome designs. 
Furthermore, when ceramic materials are em- 
ployed in non- uniform sections, they are exces- 
sively frail as against stresses resulting from 
changes in temperature alone, as well as stresses 
commonly imposed in operation, by connection 
with pipe lines, and the like. 

One object of the invention, therefore, is to pro- 
vide a valve for the above purposes in which the 
parts exposed to chemical attack are made of ma- 
terials having the chemical resistance of ceramic 
compositions, but in which the body portion or 
housing is made with sections of substantially 
uniform and practicable thickness and having the 
strength of metal materials. 

Another object is to provide a valve of the above 
character having a metal housing to provide the 
desired strength, and with all the metal surfaces 
lined with vitreous enamel, and with a ceramic 
valve head and seat, to provide a high degree of 
resistance to reaction with chemicals. 

Another object is to provide a valve of the 
above type having a ceramic valve head and seat 
ring with uniform cross sectional dimensions and 
so constructed and arranged that the stresses 
imposed thereon by temperature changes and in 
operation are limited to stresses of a compres- 
sive nature. 

Another object is to afford a unitary, strong 
and durable valve head and stem in which the 



valve head may be readily equipped with inter- 
changeable seating surfaces of various materials 
for various uses. 
Another object is to provide such a valve hav- 

5 ing a construction affording ready access to the 
valve head, valve stem and seat, for convenient 
repair or replacement. 

Another object Is to provide such a valve with 
means by which the seating surfaces may be 

10 readily cleaned and lightly reground without re- 
moval from the housing and without detaching 
the valve housing from Its connections. 

Another object is the provision of a valve of 
the above type having its Inlet and outlet con- 

15 nections, valve parts, and operating means all 
contained in a single housing adapted for assem- 
bly directly with the outlet of a container or 
other conducting means, to serve as a flush valve. 
A further object is to provide such* a valve hav- 

20 lng one of its housing parts arranged for adjust- 
ment to one position to form an angle valve, and 
to another position to form a straight line valve. 

A further object is to provide a valve having 
one housing part containing the outlet connection. 

25 valve parts and operating means therefor, and a 
second housing part adjustable to one position 
to form an angle valve, and to another position 
to form a straight line valve, with standard di- 
mensions and flange connections in each of said 

30 adjustments. 

Still another object is the provision of a corro- 
sion resisting valve having the above advantages 
and capable of various adaptations, as for use, 
for example, as a flush outlet valve, a throttle 

35 valve, a safety valve and the like. 

To these and other ends the invention resides 
in certain improvements and combinations of 
parts, all as will be hereinafter more fully de- 
scribed, the novel features being pointed out in 

40 the claims at the end of the specification. 
In the drawings: 

Fig. 1 is a central, sectional view of a valve em- 
bodying the present invention, and showing the 
same applied in flush relation and at a 45° angle 
45 to the flanged outlet of a liquid container or tank; 
Fig. 2 is a plan view of an additional housing 
part for adapting the valve shown ux Rg. I to 
form either a 90° angle, or straight line valve, 
for connection with a pipe line, or other conduit: 
50 Fig. 3 is a central, sectional view showing the 
valve parts of Figs. 1 and 2 assembled to form 
an angle valve for a pipe line; 

Fig. 4 is a longitudinal, sectional view of the 
valve head and stem; 
W Fig. 5 is a plan view partly In section, showing 
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the valve parts of Fig. 3 adjusted to form a 
straight line valve; 

Fig. 6 is a top plan view of the parts shown 
in Fig. 5; 

Fig. 7 is a central, sectional view showing the 5 
adaptation of the invention to a throttle type 
valve capable of being arranged as either a 90° 
angle valve, or a straight line valve ; 

Fig. 8 is a detail view, partly In section, of the 
valve head of Fig. 7; 10 

Fig. 9 is a central, sectional view showing the 
application of the invention to a safety type 
valve adapted for use as either a 90° angle or 
straight line valve; 

Fig. 10 Is a sectional detail view on the line lfi 
10a— IOainFig.9; 

Fig. 11 is an enlarged detail view, partly in 
section and broken away of the valve head shown 
in Fig. 9; 

Fig. 12 Is an enlarged detail view, partly in 2 o 
section, of a modified valve head, and 

Fig. 13 is an enlarged sectional detail view of 
the corresponding valve seat ring. 

The invention is herein disclosed, by way of 
illustration. In a preferred embodiment of the 25 
same and in several adaptations thereof to eff- 
erent uses. In one adaptation, the Inlet and 
outlet connections, valve head and seat, and oper- 
ating means therefor are combined in a single 
body or housing part having a flanged open side 3 q 
and adapted for application directly to the 
flanged outlet of a tank or other chemical con- 
tainer, to serve as a flush outlet valve. Refer- 
ring more particularly to Fig. 1 of the drawings, 
such housing part is indicated generally at (0, 3- 
as an iron or steel casting of the relatively thin 
and uniform cross-sectional dimensions com- 
monly employed in standard metal valves. 
Housing part (0 has an inlet opening at one 
side M and is formed about said opening with jq 
an annular shoulder 12, which is Inclined or 
flared outwardly toward said opening, preferably 
at an angle to the axis of the opening of about 
45°, as shown, to support the valve seat, as here- 
after, described. The housing is formed about 45 
said shoulder and open side with a flange 13, cor- 
responding, in the present instance, to a standard 
4" pipe flange provided with eight holes for at- 
taching bolts 14. Housing 10 comprises also a 
3" outlet passage 15 having a flange 16 adapted «s 0 
for connection with a standard 3" pipe line 
flange. At (7 on the housing is a valve stem 
stuffing box terminating in a flange 18, as here- 
after described. The inner surfaces of housing 
part 10 are coated with a corrosion-resisting ma- 55 
terial, such as the known vitreous, or glass lining 
material, as indicated at 19. 

The valve seat is provided on a separately 
formed annular ring 20. of ceramic material, 
preferably a good quality of porcelain, with a ftft 
surface 21 flared outwardly or beveled at sub- 0 
stantially the same angle as and seated on the 
shoulder 12 of the housing, a thin seating gasket 
of sheet packing 22 being preferably interposed 
to form a tight joint. Ring 20 is preferably of 65 
substantial and strong proportions, as shown, 
with a sleeve portion 23 projecting outwardly 
somewhat beyond the flanged opening of housing 
10, this projecting portion having an extrenal an- 
nular recess 24 therein by which its outer diame- 70 
ter is reduced to less than that of the flanged 
opening of. the housing. Projecting portion 23 
has an outwardly flared or beveled portion 25 
which forms the valve seat beyond which it has 
an outwardly flared end 26 adapted to be re- 75 



ceived within the conducting means with which 
part 10 is connected. It will be noted that the 
seat ring 20 has uniform cross-sectional dimen- 
sions to promote uniform expansion and con- 
traction under variations in temperature. 

In the adaptation of the invention shown in 
Fig. 1. housing part 10 is associated directly with 
the outlet of a tank or other container to serve 
as a flush outlet valve. To this end, housing 
part 10 has its flange 13 connected by the bolts 
14 with the flange 27 of the outlet 28 of the 
container the body wall of which is indicated 
at 29. Interposed between flanges IS and 27 is 
a gasket 30, of asbestos, rubber or the like. The 
projecting end 23 of the porcelain seat ring ex- 
ends, as shown, within the outlet 28 of the tank, 
with a space therebetween which is preferably 
filled with any known or suitable, chemically 
resistant cement 31, to form a tight Joint and a 
smooth and flush outflow connection with the 
valve seat, particularly where the tank is ar- 
ranged with its outlet at its bottom to drain it. 

The valve head preferably comprises a body 32 
of ceramic material, such as a good quality of 
porcelain, mounted on a tubular metal valve 
stem 33. The valve head, in this adaptation of 
the invention, is located outside the valve seat 
and is preferably of uniform cross -sectional di- 
mensions and strong proportions and thickness, 
as shown, with a recess 34, Fig. 4,for receiving the 
valve stem. It is well adapted to resist thermal 
expansion and contraction and operating stresses 
and is preferably formed with an annular flared 
or beveled surface 33 capable of cooperating di- 
rectly with the valve seat 25. Preferably, the 
head has also an annular recess 36 in which is 
detachably seated a ring 37 of suitable seating 
material, such, for example, as hard rubber, 
synthetic plastics, or lead, or other metal, hav- 
ing a high chemical resistance. Ring 37 has an 
inwardly flared or beveled surface 38 adapted to 
seat against the surface 23 of the seat ring 20. 
Ring 37 has a pressed fit with the annular recess 
in the valve head, but may be replaced by a ring 
of the same or another material, as particular 
uses may require, or may be omitted altogether, so 
that the surface 35 of the porcelain head contacts 
directly with the seat ring 20. For such pur^ 
poses, this ring 37 of the head is readily acces- 
sible from the exterior of the housing and with- 
out disconnecting the housing, as hereafter de- 
scribed. 

The valve stem 33 (Fig. 4) is preferably welded 
as at 39 to an end piece 40, formed externally with 
anchoring grooves 41. The end 40 is inserted 
within the recess 34 of the valve head, as shown 
and secured in place by an Interposed filling of 
cement 42 interlocking with the grooves 41 as 
well understood in the art. End piece 40 is pref- 
erably hollowed out as at 43, to maintain a sub- 
stantially uniform thickness in the walls of the 
tubular stem, which is covered with a vitreous 
enamel or glass, coating 44, to protect it against 
chemical attack. At its other end. the stem Is 
telescopically fitted and attached to the reduced 
portion 44 of an enlarged end 45 of a solid un- 
glazed operating rod 46, to which are attached 
the means foroperating the stem. 

The valve stem is mounted in the stuffing box 
17 containing suitable packing, as shown, and 
having the flange 18. The gland or follower sleeve 
48 is actuated by a bar 49 pressed downwardly 
by bolts 60, Fig. 6, threaded into the base of the 
valve bonnet described below. 
Means are provided for operating the valve 
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.. stem, comprising means for moving It longitudi- 
nally to open and close the valve, and also means 
for rotating It to clean or lightly grind the seat- 
ing surfaces. Such operating means comprises a 
valve bonnet 51 (Fig. 3). embracing the valve 
stem and having a lower triangular flange II 
(Fig. 6) bolted to the flange 18 of the stuffing 
box, as by bolts 92a. The bonnet has side open- 
ings 53 (Fig. 3) (or access to the packing and an 
upper head 54 with a threaded central bore in 
which Is threadedly engaged a sleeve 51 turning 
loosely oh the operating extension 41 of the stem. 
At 58 Is a fitting for lubricating the threaded 
surfaces. Fixed on the upper end of sleeve II is a 
hand wheel 57, preferably with a solid or clrcum- 
ferentlally continuous and smooth flange, to pre- 
vent forcible engagement and turning by a tool. 
Above the sleeve 65 Is a similar but smaller hand 
wheel 68 keyed to the operating extension of the 
stem by means of a shear pin 59 inserted In the 
terminal opening 4T of the stem extension. Sleeve 
55 rotatably embraces the stem extension 46 be- 
tween Its shoulder 45 and wheel 68. 

It will be apparent from the above description 
that, by turning wheel 51, threaded sleeve 66 Is 
turned and moved longitudinally, to effect lon- 
gitudinal movement of the sleeve stem, to open 
and close the valve. The continuous construc- 
tion of hand wheel 51 makes it difficult to ap- 
ply a wrench or other tool, thus tending to limit 
the force applied to the ceramic valve head and 
seat. By turning the upper hand wheel 68, rotary 
motion, only, is Imparted to the stem and valve 
head In any position to which they may be ad- 
justed longitudinally by means of the other hand 
wheel 51. In ordinary use, the valve is opened 
and closed by turning hand wheel 51 alone, but 
hand wheel 58 is occasionally rotated for the pur- 
pose of rotating the valve head, while in light 
engagement with its seat ring, to clean from the 
seating surfaces any. accumulation of grit or 
other foreign substances, as well as to lightly grind 
such surfaces to maintain them In accurately 
mating, liquid tight engagement with each other. 
The applied rotary force is limited by the manual 
actuation of small wheel 58 and the strength of 
the shear pin 59. 

With the valve housing part 10 and its asso- 
ciated parts remaining fixed to the flange out- 
let of a container, as shown in Fig. 1, access may 
be had from the container to the valve head and 
seat to clean the same or replace the special rings 
38 on the valve body. If desired, shear pin 59 
may -be removed from the stem, along with the 
bonnet and associated parts, including the pack- 
ing from the stuffing box. if necessary, and the 
stem may then be removed through the container 
for replacement or repair. By detaching the 
housing part 10 from the container flange, seat 
ring 20 may be removed for. repair or replace- 
ment. 

It will be apparent from the above described 
construction that pipe line stresses resulting from 
temperature changes, or the drawing together 
of joints, are taken by the metal body portion 
only, without reaching the ceramic valve head 
and seat elements. The latter are so shaped, 
associated and arranged as to receive only com- 
pressive stresses which these ceramic materials, 
of high compressive strength, are well adapted to 
sustain without injury. 

Thus the seat ring 20 is spaced from the sur- 
faces of the housing parts 10 and 28, as shown, 
and held between the resilient sheet packing 22 
on the inclined shoulder 12 of housing part 10 



6 



and the thick resilient gasket 81 overlying the 
Inclined shoulder of the container outlet 28 so 
that any pressure applied to the porcelain ring 
seat by clamping together the flanges II and 87 

s Is resiliency limited and applied normally to Its 
surfaces and Is of the compressive nature which 
the porcelain material is adapted to withstand. 
Excessive pressure between the flanges at any 
part of the periphery tends to force that part of 

10 the ring Inwardly and equalize the lateral pres- 
sure. Such minor lateral pressure against the 
ring is directed compresslvely Inwardly against 
Its convex periphery, In which direction also the 
ring Is relatively strong. The moderate seating 

15 pressure of the valve head applied to surface 26 
of the ring tends merely to compress It against 
the opposite, substantially parallel surface of 
shoulder 12, so that the stresses to which the 
seat ring are subjected are substantially limited 

2o to those of a compressive character alone. Like- 
wise, pressure applied to the ceramic valve head 
82, In closing It against Its seat, Is mainly a com- 
pressive force applied normally to its seating sur- 
faces and which It Is well adapted to sustain. It 

25 will be apparent also that all of the surfaces of 
the valve housing and Its parts, which are sub- 
jected to contact with chemical contents, are com- 
posed of ceramic material which Is highly re- 
sistant to chemical attack, so that the valve Is 

30 completely protected. 

In the manufacture of the valve, the seat sup- 
porting shoulder 12 is machined In precise con- 
formity with the axis of the stuffing box and valve 
bonnet with which the stem axis coincides, and 

3', the stem assembly is manufactured by a special 
method to maintain Its alinement with the stuff- 
ing box and seat. The high temperature at 
which its vitreous coating is applied tends in 
some cases to produce warpage in the stem and, 

40 to guard against such defects, the porcelain head 
Is assembled and cemented to one end of the 
coated stem In a fixture. After the cement Is 
dried, the head and the uncoated opposite end 46 
of the stem are ground and machined in one po- 

45 sitlon, concentric with the coated intermediate 
portion of the stem which is mounted in the 
stuffing box. This provides for removal of all 
distortions so that when the stem assembly Is 
finished and instaUed in the valve, Its porcelain 

GO head is positioned concentrically with the seat 
so that only a slight grinding of the head into 
the seat is required in final assembly. 

The above described valve assembly in housing 
part 10 may be similarly applied, for example, 

53 directly to a standard 4" flange of the lateral 
connection of a T section of a pipe, or of any 
other conduit to afford a 45° angle connection, 
and the invention further comprises a second 
housing part for adapting the above valve as- 

co sembly for use as either a 90° angle valve, or a 
straight line valve, as may be required. Such 
second housing part comprises a metal section 
60 (Figs. 2, 3 and 5), having a 4" flange 61 
adapted to be bolted to flange 13 of the housing 

05 part 10 with its axis coinciding with the axis of 
the valve stem. Housing part 60 is formed with 
a lateral inlet portion 62, having a 3" flange 63 
of generally rectangular shape, provided with 
bolt holes for attachment to the flange of a 

70 standard pipe section 64, Fig. 3. Inlet 62 and 
flange 63 preferably have their axis arranged to 
Intersect the axis of the valve stem at an angle 
of approximately 45°, as in the case of the outlet 
15 of part 10, and flanges 63 and 16 are prefer- 

76 ably at such a distance from the axis of the 
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valve stem that the valve with Its Inlet and out- 
let connections has the same dimensions from 
center line to flange face, as standard pipe elbows 
and other 90° angle sections, so as to be adapted 
for convenient use in any standard pipe line. 

Housing part 60 may also be adjusted, relative 
to housing part (0, to form a straight line valve, 
by changing it from the position shown in Fig. 3, 
through 180* to the position shown in Fig. 5, 
where it will be seen that the axis of inlet port 
62 is alined with the axis of outlet 16 of part 10. 
Such adjustability of part 60 makes the same 
valve conveniently and economically adaptable 
to various uses and associations. 

The above described construction of housing 
part 60 affords the further advantage of increas- 
ing the accessibility of the interior parts of the 
valve. To this end the portion of housing part 60 
lying substantially in line with the projected axis 
of the valve stem, is formed with a circular open- 
ing 65 having a diameter somewhat greater than 
the diameter of the valve body 32. Opening 65 
is normally closed by a cover plate 66 secured in 
place by bolts as 67, Fig. 2, passing through the 
cover and through flange portions 68 at the sides 
of the opening. In either of the described posi- 
tions of adjustment of the housing part 60, and 
while the valve remains connected in the pipe 
line, cover 66 may be removed and access thus 
obtained to the valve head and seat ring for in- 
specting or cleaning the same, replacing the ring 
38 of the valve head, or the like. Or, by remov- 
ing the operating means, bonnet and packing of 
the valve stem, as already described, so as to free 
the stem, it may be entirely withdrawn, with the 
valve head, through opening 65 for repair or re- 
placement, as required. By this means of entry 
on one side of the valve seat, and by entry, if 
necessary, through the outlet 15 on the opposite 
side of the seat, the interior parts of the valve 
are rendered conveniently accessible for the pur- 
poses described. 

The interior surfaces of housing part 60, in- 
cluding cover plate 66 and the flange connections, 
are preferably covered with any known or suit- 
able vitreous enamel or glass lining 69, to com- 
pletely protect the same against chemical attack, 
as described above in connection with the hous- 
ing part 10 and its associated elements. The lat- 
ter remain the same whether applied directly to 
a container outlet, as in Fig. 1, or whether em- 
ployed in conjunction with the housing part 60 
for adaptation to use as an angle or straight line 
valve, as in Figs. 3 and 5, except that, when used 
in connection with the housing part 60, it is pre- 
ferred to employ a valve seat ring 70 projecting 
to a lesser distance beyond the flange 13, as shown 
in Fig. 3, thereby locating the valve body nearer 
to the housing part- 10, to preserve ample clear- 
ance between the valve head and the walls of 
the housing part 60 in the open position of the 
valve. With such modification of the dimensions 
of the seat ring, and the position of the valve 
head, the valve stem 7 1 is correspondingly shorter 
The application of the invention to a throttle 
type valve is illustrated in Figs. 7 and 8. The 
valve there shown is generally similar in the con- 
struction and arrangement of parts to those 
shown in Figs. 3 to 6, inclusive, comprising a main 
casing or body portion 72 having a vitreous lining 
73. The housing is parted and flanged, as before, 
adjacent the plane of the valve seat and formed 
with an inclined shoulder 74 for a porcelain seat 
ring 75 having the characteristics described 
above, except that it is arranged with its inclined 75 
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seating surface 76 facing inwardly of the faoualn* 
The valve head is a ceramic body 77 havR 
seating surface 78 for cooperation with the rtn* 
by a movement of the stem 70 inwardly of the 
housing. The stem and head otherwisehave the 
construction described above and illustrated in 
Fig. 4, and the stem is similarly mounted for ro- 
tary and reciprocating movement in a stuffing 
box 80. Similar means are provided on the bon- 
net, operated by a hand wheel 81, for reciprocat- 
ing the stem longitudinally, and a similar wheel 
« is provided on the stem for rotating it to re- 
gnnd the seating surfaces. 

f O r At a!5!nH^ 0 ^ a * auxl »*ry housing part 

£ a fln? ^, the i VaIVe 0f 7 t0 serve **her 

SL«2? t g e , valve 0r a stralgnt Une valve > « 

desired. Housing part 81 has a flange 14 clamped 

flanJ* SPU f r L ngS 86 ftnd bolts " to Ihe 

JSfiJ V* tne / naln hou sing portion 72. inter- 
posed between the flanges Is a gasket 68. as be- 
fore and after the desired adjustment of hous- 
ng part 83. its connection with the seat ring 75 
is cemented as at 89, as described above, to in- 
sure a flush connection. The .position of housing 
portion 83 shown in full lines corresponds to a 
straight line arrangement of the valve, while the 
dotted line position for portion 83 corresponds 
to a 90 angle arrangement, relative to the outlet 
on the main portion 72. 
As further iUustrating the wide application of 

£w P n ?? le ?»°* *? e to *««on. they are shown 
in Figs. 9 to 13, inclusive, as embodied In a safety 
or pop valve, comprising a main housing part 80 
or the same general construction already de- 
scribed, having a vitreous protective lining 91 
The housing is formed as before with a 45° shoul- 
der 92. compressive^ supporting a porcelain seat 
ring 93 of uniform cross section, as described 
The housing Is parted, as at 94. adjacent the 
Plane of the seat and the opening so formed is 
provided with a flange 95 having the usual holes 
for bolts 96 for attachment to a flanged tank 
outlet, a pipe, or other connection, as desired 

This modification is equipped with an enameled 
metal valve stem 97 of the character described 
having fixed on its end a porcelain valve head 96 
of the same general construction as in the previ- 
ous modifications, except that it is preferred in 
this instance, to form the seating surface 99 of 
the valve head and the cooperating surface 100 
of the seat ring as portions of spherical surfaces 
affording, in effect, a ball seat valve, the accurate 
seating of which is not affected by small varia- 
tions in the angularity of the valve stem. In- 
stead of forming the spherical seating surface 
on the porcelain head, the head may be suitably 
recessed as at (01, Fig. 12. and provided with an 
attached seating ring 102 of some special seat 
material as described above. 

Prior safety valves have commonly been sub- 
ject to the defect of excessive frictional resistance 
in the packing for the stem which has caused it to 
stick before opening and also delay its closing I 
have found that this difficulty may be overcome 
by filling the stuffing box 103 with a loose barrier 
packing 104. preferably loose asbestos packing 
the vitreous lining of the housing being carried 
up through the stuffing box, as shown. To seal 
the Joint about the stem, as well as to retain the 
loose packing in the stuffing box. a flexible dia- 
phragm 105 is secured on the top of the stuffing 
box, as by clamping it between the flanged out- 
let 106 of the housing and the bottom flange 187 
of the bonnet 108. Diaphragm J 05 is preferably 
formed of some suitable rubber-like material, 
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such as flexible natural or artificial rubber, and 
has an opening closely embracing the enameled 
valve stem, under elastic tension, so as to seal 
the joint about the stem and hold in the loose 
packing. The' diaphragm flexes as the stem 
moves and so moves with It, being shown in the 
drawing Inclined downwardly In following the 
downward seating motion of the stem. The loose 
asbestos packing 104 substantially retains the liq- 
uids and gases within the housing, while dia- 
phragm 1 91 completes the seal and holds the loose 
packing in place, without any substantial fric- 
tional resistance to the movement of the stem. 
These packing parts provide a mounting for the 
stem, but it has been found preferably to provide 
additional means for more closely confining and 
guiding the stem, comprising preferably a metal 
plate 105a having an opening In which the stem 
Is closely but loosely fitted, the plate being sup- 
ported at Its edges on the bonnet attaching bolts. 

This modification also is provided with means 
for conveniently grinding in the valve parts, as 
well as regrindlng the same while In operation. 
For this purpose, the upper end of the stem 109 
Is notched at 1 10 and seated In a recess 11 1 in a 
knurled disk or hand wheel Ml, which has ex- 
tended across Its recess a rod I IS engaged in the 
slot HO of the stem. Disk or wheel 112 Is thus 
mounted on the top of the stem, for reciprocation 
therewith in the opening and closing of the valve 
and furnishes* a means for manually rotating or 
oscillating the stem while lightly seated, to grind 
or regrind the valve parts. 

Fitted in a shallow recess In the top of disk 
112 Is a second disk 114 having a recess In Its 
upper side In which Is rotatably seated the spher- 
ical lower end (19 of a spindle ill slid ably recip- 
rocating at its upper end in an externally thread- 
ed sleeve HI. Sleeve HI engages In a threaded 
opening in the top portion 118 of the bonnet. 
Riding on the enlarged lower end I IS of the spin- 
dle is a collar H9 forming a seat for the lower 
end of a compression spring 120 surrounding 
the spindle arid bearing at Its upper end against 
a collar 121 seated against the lower end of the 
sleeve 117. The upper end of sleeve has fixed 
thereon a nut-like head 122 by means of which 
the sleeve may be turned to adjust it longitudi- 
nally in the bonnet and so adjust the compressive 
force of the spring on the spindle, the disks 1 1 2 
and 1 1 4 and on the upper end of the valve stem 
97, for urging it toward its seat. At 123 is a lock 
nut for securing the sleeve in adjusted position. 

Spindle 116 is extended upwardly beyond the 
sleeve H7 as at 124, and carries a laterally ex- 
tending washer 125 secured on the spindle by 
means of lock nuts 129. A hood 127 on the top 
of the bonnet encloses the above parts and fur- 
nishes a pivotal support 129 for a lever 129 which 
is -branched at its upper end so as to loosely sur- 
round the hood. Each lever branch is formed 
with a shoulder 130 engaging the under surface 
of the washer 125 so that when the lever is lifted, 
it lifts spindle 1 16 In sleeve 1 17 to relieve the valve 
stem from the downward pressure of spring 120 
and permit it to be opened by the pressure in the 
valve housing. The valve stem thus has, as de* 
scribed abcve, a reciprocating motion and also 
a rotary motion imparted by the wheel 112 for 
grinding the valve parts. During transportation 
and storage of the valve, the lock nuts 129 may 
be screwed down to hold the spindle 116 up 
against the pressure of spring 120, so as to re- 
lieve the downward pressure of the valve head 
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the lock nuts are backed off sufficiently to produce 
Just enough downward pressure of the head on 
the seat, to give firm resistance to turning of the 
disk or wheel 112, the valve parts being previ- 
0 ously wetted, as well understood in the art. In 
operation, the lock nuts 129 are backed off so 
that the full adjusted pressure of spring 129 is 
applied to the valve stem. 
It will thus be seen that the valve parts may be 
10 ground in without removing the valve from the 
line, or loosening the bonnet from the valve, or 
detaching any parts other -than the hood 127, and 
such grinding or regrindlng of the parts may, In 
fact, be carried on In a practicable way while the 
15 valve remains in operation. . 

It will be noted also that the valve spring and 
all of the operating parts are located above the 
packing through which the glass coated stem ex- 
tends and outside the housing so as to be free from 
20 attack by corrosive liquids and gases, passing 
through the valve. . - 

This modification also may be provided with an 
auxiliary angular housing part II I , us described In 
connection with the above modifications, for 
25 adapting the valve for use as either a 45° angle or 
a straight line valve. 

The Invention thus accomplishes its purposes by 
providing a valve housing having trie strength and 
compactness of metallic material, combined with 
the full protection against corrosive attack sup- 
plied by interior surfaces of ceramic materials, the 
valve head, stem and seat elements being readily 
assembled and precisely alined in concentric re- 
lation and effectively protected In operation 
against other than limited compressive stresses 
such as the ceramic materials are well adapted to 
withstand. Hie valve head may be readily fitted 
with seating rings of various materials to adapt it 
for various uses. The parts within the housing 
40 are readily accessible for Inspection, cleaning, or 
removal, and the tight seating of the mating sur- 
faces may be maintained by light grinding treat- 
ment conveniently accomplished, from time to 
time/through rotation of the valve head In contact 
45 with its seat, by means of the separate operating 
wheels provided for that purpose, all without de- 
taching any of the valve parts or the housing from 
Its connections. The parts may be reground. In 
fact, while remaining In operation; The durable 
50 porcelain valve head and seat are thus capable of 
remaining in precise, liquid tight, mating relation 
with each other for indefinite periods of time. 

While the invention has been disclosed by refer- 
ence to the particular details and dimensions of a 
65 preferred embodiment, it Is to be understood that 
such disclosure is Intended to be merely illustra- 
tive, rather than by way of limitation, as it is con- 
templated that various modifications in the con- 
struction and arrangement of the parts will read- 
00 ily occur to those skilled in the art within the 
spirit of the invention and the scope of the ap- 
pended claims. 
I claim: 

1. An acid-resistant valve comprising a metal 
65 housing having a vitreous enamel lining, said 
housing having a body part and a conducting part 
each formed with an opening at one side thereof 
and with a connecting flange about said opening, 
means for drawing said flanges Into seating en- 
70 gagement with each other, said body part having 
its wall flared outwardly at said opening to a di- 
ameter larger than that of the opening of said 
conducting part and forming an inwardly inclined 
shoulder about said opening, a separately formed 



on the seat and for grinding in the valve parts, 75 ceramic seat ring having an inwardly Inclined 
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surface lying against said shoulder and an abut- 
ment overlying the flange of said conducting part, 
sheet packing between said ring surface and 
shoulder, resilient rubber-like gasket means be- 
tween said ring abutment and said flange of said 
conducting part for supporting said ring with an 
inwardly directed, resilient compressive force for 
centering the same in said opening, a metal valve 
stem mounted in said housing and having a vit- 
reous enamel coating, a valve head on said stem 
having a surface of corrosion resisting material, 
and means for operating said stem to open and 
close said valve. 

2. In a corrosion resisting valve, a metallic valve 
body having a conducting opening formed with 
an inwardly inclined shoulder, a connecting flange 
about said opening, a metallic conducting part 
having a connecting flange, said body and part 
having their Inner surfaces lined with a vitreous 
enamel and said flanges having cooperating seat- 
ing surfaces and means for drawing the same to- 
gether, a metallic valve spindle movably mounted 
in said body and having a vitreous enamel coating 
a valve head on said spindle having a surface of 
corrosion resisting material, a separately formed 
ceramic valve seat having an inwardly inclined 
shoulder cooperating with said body shoulder and 
also a surface for cooperation with said conduct- 
ing part, said seat being spaced from said body 
and part, and resilient gasket material between 
said seat and part and between said seat and body 
shoulders for centering said seat relatively to said 
body opening and valve head by resilient pressure 
thereon between said part and said body shoulder 
and for limiting transmission to said seat of 
stresses occurring between said body and part. 

3. in a corrosion resisting valve, "a valve body 
having a conducting opening flared outwardly to 
form therein an inclined shoulder, a connecting 
flange about said opening, a conducting part 
having an opening of less diameter than said body 
opening to form therewith an annular recess, a 
connecting flange about said opening of said con- 
ducting part, said body and part having inner 
surfaces of corrosion resisting materia] and said 4fi 
flanges having cooperating seating surfaces and 
means for drawing the same together, a valve 
spindle and head movably mounted in said body 
and having surfaces of corrosion resisting ma- 
terial, a separately formed seat ring of corrosion 50 
resisting material having an outwardly extend- 
ng flange located in said recess with one side 
thereof cooperating with said conducting part 
and the other side thereof inclined for coopera- 

!L?rpH 'fl ™ ld *°?y sh0Ulder ' sa,d rln * b eing 55 
spaced from said body and part, and resilient 
gasket material between said ring .flange and 
said Part and body shoulder for centering said 
ring relatively to said body opening and valve 
nead by resilient pressure thereon applied by said no 

for limiting tne transmission to said seat of 
stresses occurring between said body and part 
4. In a corrosion resisting valve, a valve body 
having a conducting opening formed with an in- 
wardly inclined shoulder, a connecting flange 
about said opening, a conducting part having a 
connecting flange, said body and part having 
^ST * ur J aces of cohesion resisting material 
and said flanges having cooperating seating sur- 
faces and means for drawing the same together 
a separately formed valve seat of corrocion resist- 
ing material having an inwardly inclined shoul- 
der cooperating with said body shoulder and also 
a surface for cooperation with said conducting 75 
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Part, said seat being spaced from said body and 
part, resilient gasket material between said seat 
and part and between said seat and body shoul- 
ders for centering said seat relaUvery to said body 
opening by resilient pressure applied by said 
means for drawing said flange seats together and 
for limiting the transmission to said valve seat 
of stresses occurring between said body and part 
a valve spindle having a corrosion resisting sur- 
face mounted for movement in said body and 
extending through said seat, and a valve head 
on said spindle having a surface of corrosion re- 
sisting material for cooperation with said seat 
on the side thereof opposite said body shoulder, 
said conducting part being formed to provide 
clearance for the opening and closing move- 
ments of said valve head. 

5. In a corrosion resisting valve, a valve body 
having an outwardly flared conducting opening 
20 provided with a connecting flange, a conducting 
part having an opening of less diameter than said 
flared body opening to form therewith an annular 
recess and provided with a connecting flange 
said body and conducting part having inner sur- 
faces of corrosion resisting material and said 
flanges having cooperating seating surfaces and 
means for drawing the same together, a sep- 
arately formed seat ring of corrosion resisting 
material located in said recess and having a 
sleeve extending into the opening of said con- 
ducting part, resilient gasket material separating 
said ring from said part and resiliently support- 
ing srid ring in said recess, a valve spindle hav- 
ing a corrosion resisting surface mounted for 
movement in said body and extending through 
said ring, and a valve head on said spindle hav- 
ing a surface of corrosion resisting material for 
cooperation with said ring sleeve, said conducting 
part being formed to provide clearance for the 
opening and closing movements of said valve 
head. 

6 In a corrosion resisting valve, a metal hous- 
ing having a corrosion resisting lining and parted 
transversely of the flow passage therethrough 
to provide a body part and a conducting part 
each of said parts having an opening provided 
with a connecting flange, said body part having 
an inwardly inclined shoulder thereiu about said 
opening, one of said housing parts having an 
outlet and the other having an inlet each ar- 
ranged with its axis at an angle of 45° with said 
connecting flanges, means for drawing said con- 
necting flanges into adjustable seated engage- 
ment with each other to form either a straight 
line valve or ah angle valve, a separately formed 
seat ring of corrosion resisting material having 
surfaces cooperating with said shoulder and con- 
ducting part, resilient gasket means interposed 
between said ring and conducting part for cen- 
tering said ring on said shoulder by an inwardly 
directed, resilient compressive force, a valve 
stem and valve head movably mounted in said 
body part and having corrosion resisting sur- 
faces and means for moving said stem to move 
said head toward and from said ring, said hous- 
ing parts being formed to provide clearance for 
the said movements of said valve head. 
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This invention relates to suction cleaners, and 
particularly to vacuum cleaners of the type in 
which the filter unit and the motor operating 
suction unit are totally enclosed by a connecting 
housing, reliance being had on the passage of 
exhaust air for motor cooling purposes during 
operation. 

Periodically, sufficient dirt separates from the 
incoming air and collects in the pores of the 
filter bag effectively to resist the passage of air 
therethrough, and for various other mechanical 
reasons the passage of air into the suction hous- 
ing is resisted. Under such conditions the 
amount of air flowing by the motor casing is 
lnsuflBcient to prevent overheating thereof to 
dangerous temperature ranges. 

It is an object of this invention to provide 
an automatic means for compensating for the 
reduced flow of air at reduced or near zero 
orifice such that the motor is cooled and main- 
tained at safe operating temperatures. 

Another object of this invention is to produce 
a spring operated valve which automatically 
provides an opening for the passage of outside 
air into the suction housing when the atmos- 
pheric pressure inside and outside of the suc- 
tion housing have reached a dangerous differ- 
ential. 

A further object of this invention is to pro- 
vide an improved vacuum cleaner housing hav- 
ing an auxiliary opening normally in the closed 
position, but which is automatically opened for 
the free passage of outside air therethrough when 
the normal flow of filtered air has been greatly 
reduced. 

Other objects and advantages will hereinafter 
appear and for purposes of illustration and not 
of limitation, an embodiment of the invention 
is shown in the accompanying drawings in which 

Figure 1 is a fragmentary elevational view 
of the vacuum cleaner having a side wall portion 
of the filter housing broken away to show the 
auxiliary air valve in the assembled relation. 

Figure 2 is a detailed elevational view of the 
auxiliary valve mounted on the inside wall of 
the filter housing, and 

Figure 3 is a sectional elevational view taken 
along the line 3—3 of Figure 2. 

The illustrated embodiment of the invention 
comprises a vacuum cleaner 10 of the upright 
type having a filter unit 1 1 superposed upon a 
suction unit 12, the latter being completely en- 
closed by a cylindrical housing 13 and supported 
upon stationary legs 14. Positioned within rthe 
housing 13 is a motor 15 which drives a suction 



fan 16 which normally causes the movement of 
the air to pass through the filter unit 1 1 " and 
out of the outlet passage IT located on the under- 
side of the cylindrical housing 1 3 . 
r > The filter unit 1 1 includes a cylindrical hous- 
ing 17 having an open end (8 in registry with 
an opening 19 in the suction unit enabling the 
free passage of air from the filter unit into 
the suction unit after the contained dirt has 
1° been separated therefrom by means of the filter 
bag- 21 disposed within the cylinder 17. The 
cylindrical housing 1 7 is fluted at 22 in the longi- 
tudinal direction enhancing the free passage of 
air downwardly toward suction unit, said cyl- 
15 inder having a lower end flange 23 supporting 
an aroma pad 24 through which the filtered air 
passes. 

It is manfest that the separated dirt particles 
will eventually clog the pores of the filter bag 
20 2| effectively to lower the flow of air there- 
through, reducing the atmospheric pressure in 
the enclosed area outside of the filter bag and 
in the suction unit. It is well known to those 
skilled in the art that the high speed motors 
25 of the type ordinarily used in vacuum cleaners 
have a temperature rise limitation, and it is a 
desideratum to maintain the passage of suffi- 
cient air past the motor unit for cooling pur- 
poses whereby the motor temperature is con- 
trolled prolonging the life thereof. In this in- 
stance an opening 25 is provided in the lower 
portion of the filter housing (7 which opening 
is controlled by valve 26 normally preventing 
the passage of air therethrough, but which auto- 
35 matically is opened for the passage of outside 
air when the pressure differential between the 
inside and outside atmosphere is too great as 
a result of a substantial reduction in the flow 
of air through the filter unit. 
40 The valve 26 comprises a sheet metal body por- 
tion 27 adapted to abut the inside wall of the filter 
housing 17, an opening 28 in the body portion 
being in registry with the opening 25 of substan- 
tially the same diameter in the housing wall. A 
, [5 plug 30 having a screw threaded barrel portion 
52 extending through the registered openings is 
adapted to be engaged by an internally screw 
threaded lock nut 33 which when rotated in the 
direction for tightening securely locks the body 
-o portion 27 and the plug 30 in the assembled rela- 
tion in cooperation with a head 34 of larger diam- 
eter than the integral barrel portion 32 and which 
is adapted to abut the outside wall of the cylin- 
drical housing 17 when in the assembled relation, 
65 An aperture 36 through the plug is normally 
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closed by a door 36 having integral ears 37 ex- 
tending perpendicularly downwardly from the 
bottom lateral edges thereof in substantial paral- 
lel relation. Openings 38 in each ear pivotally 
engage an axle 40 mounted upon spaced bracket ; - 
arms 41 extending inwardly substantially at right 
angles from the integral body portion 27. 

It is thus apparent that the pivotally mounted 
door may be rocked in the direction toward or 
away from the ported plug 30 such that a resil- to 
lent gasket 42, secured to the surface of the door 
adjacent the plug, effectively seals the inside end 
portion of the ported plug which is inclined at 
an angle corresponding to the slope of the door, 
when in the closed position. 15 

A flange or hook member 43 integral with the 
upper edge of the body portion 27 provides an 
abutment which limits the movement of the piv- 
otally mounted door in the direction away from 
the plug 30. ) 

A coil spring 44 is anchored at one end to a 
arm 45 extending laterally from the upper edge 
of the door 36, and is anchored at the other end 
to a hook 46 integral with the lower edge of the 
body portion 27. whereby said spring is tensioned 25 
and disposed in an angular relation thus con- 
tinuously to exert a force urging the door in the 
direction towards abutment with the ported plug 
30 for closing the opening. 

In operation when the passage of air from the 30 
filter unit has been reduced to the extent that the 
difference between the inside and outside atmos- 
pheric pressures is sufficient to create a force 
greater than that exerted by the spring 44, hold- 
ing the door in the closed relation, the door 36 is 35 
rocked in the direction away from the ported 
plug allowing the passage of outside air to rush 
through the opening for purposes of cooling the 
motor 15. 

To the present, description has been limited to 40 
a spring operated control valve, however, it is to 
be understood that other means for effecting door 
opening movements may be used such as a ther- 
mal regulator which operates in response to the 
temperature gradient of the motor unit 15 to 4;" 
effect door opening and closing movements. 

It is manifest that I have produced a simple 
and automatically operating safety valve for use 
in combination with vacuum cleaners of the en- 
closed type, which valve insures the flow of suffl- r>o 
cient air past the motor unit for maintaining 



same at safe operating temperatures. The de- 
scribed valve comprises relatively few operating 
elements thereby to insure faultless operation in 
response to forces sufficient to overcome the static 
force of the spring holding the valve in the closed 
position. The addition of the auxiliary valve does 
not alter the operation of the vacuum cleaner, but 
operates automatically under dangerous condi- 
tions to prolong the life of the mechanical ele- 
ments comprising the vacuum cleaner. 

It is to be understood that other changes in 
operation, construction and distribution of parts 
may be effected without departing from the spirit 
of the invention, especially as denned in the 
appended claim. 

What I claim is: 

A relief valve for a vacuum cleaner having a 
filter unit and a motor operated suction unit, 
interconnected housings enclosing said units, an 
aperture in one of said housings near their in- 
tersection, said relief valve comprising a ported 
plug fitting said opening, a mounting member 
disposed on the inside of said apertured housing 
and associated with said ported plug, a door piv- 
otally mounted on said mounting member and 
adapted for rocking movement in a direction to- 
ward or away from said ported plug, a coil spring 
urging said door in the direction toward said 
plug closing same, said door being automatically 
rocked in the direction away from said plug in 
response to forces resulting from the atmospheric 
pressure differentials inside and outside of the 
housings when the movement of air through the 
filter unit has been dangerously reduced, and a 
stop integral with said mounting member for lim- 
iting the movement of the door in the direction 
away from said ported plug. 

EDWARD P. RESTEMEEER. 
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Our invention relates to a valve, and more par- 
ticularly to a self-operating valve for use in a 
cooling system. 

In the construction of aircraft it is essential 
that various media be employed for the supplying 
of cool air to certain accessories of the power 
Plant to prevent the damage which would other- 
wise result from the excessive heating. Turbo 
superchargers, heat-exchange units, exhaust pipe 
shrouds, and the like, become subject to excessive 
heat with the running of the airplane motors, 
and one of the primary problems is the supplying 
of cool air to these elements. When the plane is 
in motion it is relatively simple to supply "ram" 
or forced air, occasioned by the forward move- 
ment of the plane, to the heated parts. When 
the plane is on the ground, ram air is not avail- 
able, and where it is necessary to run the engines 
under such conditions the air cooling of the ac- 
cessories presents a serious problem. 

It will be appreciated by those skilled in the art 
that it is desirable to provide a source of cooling 
air for the power plant accessories when the 
plane is on the ground and that this auxiliary 
source of cooling air be so arranged that it will 
not be dissipated through the ram air inlet. Ac- 
cordingly, a device to provide the auxiliary cool- 
ing on the ground should incorporate an auto- 
matic arrangement whereby the ram air inlet is 
automatically closed when the plane is on the 
ground and will be automatically opened when 
the plane is in flight. Furthermore, such auto- 
matic opening and closing apparatus should be 
constructed and arranged so that it is stable in 
its open position and free from destructive.flutter. 

It is an object of our invention to provide for 
use in an automatic cooling system comprising a 
Plurality of cool air inlets, pivoted valve means 
for opening and closing one of the inlets, the 
valve means comprising a cambered valve body 
and means urging said valve body to a closed 
position, the urging means being substantially 
uniform throughout the pivoting movement of 
the valve body so that once the urging means 
nave been overcome by an opposing pressure the 
valve will be moved through its entire arc. 

It is one of the objects of our invention to pro- 
vide a self-operating valve which will automati- 
cally open when the ram air is available under 
pressure sufficient to provide cooling, and which 
win close when the ram air pressure falls below 
such predetermined pressure so as to render fan 
air effective for cooling. 

It is a further object of our invention to provide 
a valve which will be stable in its open position 
whereby valve flutter is eliminated. 



It is our further object to provide a valve hav- 
ing a curved profile which, when the valve is in 
its open position, is acted upon by the ram air 
stream to create a lifting, stabilizing force on 
5 the valve. 

Another object of our invention is to provide a 
pivotally mounted valve of a curved contour, and 
a spring adapted to exert a force on the valve, 
the force of the spring remaining substantially 
10 constant throughout the pivoting of the valve, so 
that when the valve is open the lifting effect of 
the curved contour of the valve will prevent 
flutter. 

These and other advantages of our invention 
15 will be apparent from the following description 
and from the accompanying drawings, wherein: 
Figure 1 is a fragmentary plan view of an air 
duct showing our valve in its closed position; 
Fig. 2 is a fragmentary plan view of an air'duct 
20 showing our valve opened in response to ram air- 
Fig. 3 is a view showing the spring closure 
adjusting means for the valve in the duct; 

Fig. 4 is a diagrammatic view of a cooling 
system employing our valve; and 
25 Fig. 5 is a view showing the location of the 
cooling system in the leading edge of an airfoil. 

A valve body 5 comprises a cambered inner face 
6 and a cambered outer face 7 held in spaced re- 
lation by any conventional reinforcing means 
and joined to form an edge 8 over which is placed 
™ a U-shaped cover 9. When the valve is in its 
normal closed position, the edge cover 9 rests 
upon a valve stop 10. secured interiorly to a wall 
J? an air duct 12 111 whlc k the valve is located 
. . T ^ e i valve body is adapted to rotate on a valve 
^ pivot 13 journaled in a bearing I3A secured ex- 
teriorly of a wall 14 of the air duct 12. The pro- 
jecting end of the pivot 13 is secured to the base 
15 of a lever arm 16, at the exterior of the air 
duct. 

40 u T ? e . l ever arm 16 ^Prises the base IS and a 
head 17 having an eye 18 adapted to receive one 
end 19 of a spring 20 arranged to urge the valve 
to its closed position. The opposite end 2 1 of the 
spring engages a threaded rod 22 carried adjust- 
*<> ably by a bracket 23 mounted on the wall 14 of 
the air duct. Two nuts 24 permit the easy ad- 
justment of the rod 22 to increase or decrease the 
tension on the spring 20 whereby the valve open- 
ing in response to ram air is controlled 
50 The duct 12 may be conveniently formed, as 

i? W , n c in Z ig * 5 ' by utu ^a» as outer walls the 
ribs 25 of the airfoil 26 in which it is located. An 
open slot 27 in the leading edge of the airfoil 
thereby provides the inlet for the ram air when 
M the plane is in flight. 
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The operation of our valve is as follows: 

When the airplane is on the ground (see Pig. 4) 
with its motors running there is no ram air enter- 
ing the inlet A through the slot 27 in the airfoil, 
but positive pressure provided by power driven 
fans (not shown) is received through the inlet B. 

With the forward motion of the plane the ram 
air builds up at A, and when the ram air pres- 
sure exceeds the combined effect of the fan air 
pressure and spring it moves the valve to its 
open position (see Fig. 2). To open the valve 
it is necessary to overcome the slight torque sup- 
plied by the spring 20 through the lever arm 16. 
This torque is kept approximately constant 
throughout the pivoting movement of the valve 
body, thereby ensuring that the valve wUl not 
remain in a partially open position, since once 
the ram air pressure exceeds the combined fan 
air pressure and the constant torque it will urse 
the valve to its fully opened position. This is 
achieved according to our invention by so posi- 
tioning the spring and the lever arm with respect 
to the valve body that as the force of the spring 
increases, the perpendicular distance from the 
pivot to the line of the force decreases, thereby 
maintaining a substantially constant moment 
of force. This arrangement provides that the 
airfoil lift effect of the cambered valve body will 
hold the valve open in response to ram air flow. 

When the valve body S approaches the side 
of the air duct 12 (Fig. 2) the cambered shape 
of the valve body and the interior wall of the 
duct create a Venturi type of air passage. Thus, 
as the ram air passes the valve body a negative 
pressure is created between the duct wall and the 
valve body which holds the valve body in its 
open position, adjacent the air duct wall. The 
importance of the stability of the valve will he 
appreciated by those skilled in the art who are 
aware of the destruction wrought in aircraft parts 
subjected to flutter and vibration. 

As the forward motion of the plane decreases 
the ram air pressure drops, and as soon as it is 
balanced by the fan air pressure the spring 20 
acts to close the valve body 5, thereby rendering 
the fan pressure effective in the cooling system. 

We claim: 

1. In an automatic cooling system for an air- 
craft having a duct so constructed and arranged 
as to be exposed to ram air during flight, a piv- 
oted valve means located within said duct for 
opening and closing said duct to ram air. said 
valve means having an airfoil shaped valve body 
to produce a Venturi type passage with the ad- 
jacent wall of said duct in a fully opened posi- 
tion and means for urging said valve to a fully 
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closed position to effect retention of air in the 
duct on a predetermined drop in pressure of the 
ram air, said urging means being so connected as 
to produce a substantially constant moment 
0 throughout the pivoting movement of said valve 
body. 

2. In an automatic cooling system for aircraft 
or the like having a ram air intake duct, a valve 
located therein comprising a valve body pivoted 
10 within said duct, said pivot being spaced inwardly 
of one wall of said duct, whereby said valve body 
in open position, lies closely adjacent but spaced 
from said one wall for allowing air to pass on 
either side thereof, said valve body having an air- 
10 foil shape with a concave surface facing generally 
toward the intake opening of said duct when in 
closed position and a convex surface facing gen- 
erally away from said intake opening when in 
closed position, said airfoil shape of said valve 
20 body producing lift tending to open said valve 
body throughout its movement from the fully 
closed to the fully open positions upon applica- 
tion of ram air at a predetermined pressure, said 
convex surface yielding a Venturi effect with the 
23 adjacent wall of said duct when said valve body 
is opened to the passage of air therethrough, and 
spring means so arranged as to produce a sub- 
stantially constant moment on said valve body 
throughout the movement thereof, tending to 
30 close said valve upon a predetermined decrease 
in ram air pressure. 

T HOMAS GARDNER HILL. 
ARTHUR N. CURL. 
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This invention relates to a pipe coupl'ng, and 
the ob'ects of which are to provide a Joint, or 
pipe connector in two parts, each of which rart 
is semi-spherical as regards its main portion 
and extends integrally as a tubular pipe con- * 
necting po tion for the passage of fluids through 
the coupling, which latter portions are thread- 
ed for the reception of pipes or rods if the cou- 
pling is bein«? used as a rod connector for which 
it is also well adapted, an external union is pro- 10 
vtd^d to connect the two portions together. 

An advantage in our invention is that the two 
parts of the coupling may be adjusted to any 
relative angularity to provide for the joining of 
two pipes or rods, the axial alignment of which 15 
are not coincident, and that there is no limita- 
tion to the degree of obtuse angularity between 
the axes of the pipes or rods to be connected 
ranging from 90 degrees to a perfectly straight 
axtol coincidence, which angular adiustment is 2 " 
a considerable advantage in such connections 
around comers. 

A further advantage is that there is no ob- 
struction in. the passageway through the joint 
which could so readily cause clogging to stop the 25 
flow theret r. rough. 

A still further advantage is that the connec- 
tion of the two parts is a very simp'e matter, 
when the two hemispherical elements are 
brought together and the union turned to pro- 30 
vide a leakproof pips fitting, or a thoroughly ef- 
ficient rod connection. 

With our invention a wider range of connec- 
tion adiustments is evident than in conventional 
so called universal couplings, and eliminates el- n5 
bows and pipe bending, and an essential im- 
provement is that the passagewpy is open 
throughout the length of the coupling due to 
the absence of the usual internal cap-screw or 
pivot bolt for connecting the two semi-spheri- * t0 
cal or similar conventionally shaped parts to- 
gether, which parts may similarly be termed 
hemispheroids. 

There are no internal springs or nuts in our 
invention, the tightening of the joint or cou- 45 
pling being accomplished by merely turning an 
exterior union member to bring the contacting 
faces tightly together. 

With these objects and advantages in view 
this invention consists in the novel features of 50 
construction hereinafter described and claimed, 
and in the drawings accompanying this specifi- 
cation it must be observed that similar numer- 
als refer to similar parts throughout the differ- 
ent views. 
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Pig; 1 is a view of the complete- coupling for 
joining two straight-in-line pipes together. 

Pig. 2 is a view showing the two coupling parts 
apart. 

Pig. 3 is a view of the coupling as used for a 
90 degree connection. 

Pig. 4 is a part sectionalized view showing the 
angular adjustability of the coupling. 

Pig. 5 is a view of the union in section used 
for connecting the two elements of the coupling 
together. 

With reference to the drawings the numeral I. 
indicates one semi-spherical part of this pipe 
couoling, and the numeral la refers to the other 
semi-spherical part thereof, each of which part 
is chambered as indicated at 2 and 2a respec- 
tively. Each said part has a tubular extension 
socket 3 and 3a respectively, and integral there- 
with, which miy be threaded . as . indicated in 
Figure 3, and each said separate part commu- 
nicates with its chambered part mentioned. 
Thus there is a clear passageway for fluid 
through this coupling without any kind of ob- 
struction, which is the main object of this in- 
vention. . 

The two portions of the coupling are illustrat- 
ed as separated in Pig. 2, to demonstrate their 
connection features. One part I is externally 
threaded circumferentially as at 4 and is formed 
with an annular rib 5 of large internal diam- 
eter compared with that of the extension mem- 
bers 3 and 3a. This rib 5. fits into a circular 
flange or shoulder 6 of the coupling member la 
to contact the flat annular face 1 of the mem- 
ber I from which the rib 5 extends. A gasket 
could be advantageously inserted between these 
two flat faces. 

The coupling of the two parts in this joint is 
done by means of an internally threaded union 
8 which screws on the threads 4, and would be 
secured by a wrench. The member la is pro- 
vided with a circular flange 9 projecting out- 
wardly from the outer circumference thereof, 
over which flange a circular clamping rim 10 
of the union fits so that the two half parts of 
the coupling may be drawn together tightly as 
a connected unit when the union is screwably 
turned. 

There are recesses II in the extension mem- 
bers 3 and 3a which permit a minimum sized 
union being, used so that the coupling will ap- 
pear as compact and neat in shape as possible. 

Whereas the terms semi-spherical and hemi- 
spherical, and their relative equivalents, have 
been used herein, in the specification and claim, 
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it is to be understood that such terms refer to 
the same things, which equivalency applies also 
to the term collar as the same thing as a union, 
as used herein. 

What we claim and for which we desire Let- 5 
ters Patent is: 

A pipe- coupling, comprising- ini combination a 
pair of substantially similar mating: components 
consisting of a hemispheroid, a socket project- 
in* from the exterior side of the hemispherical lu* 
surface thereof, the axis of said socket being 
radially disposed in relation to said hemisphe- 
roid, said axis lying at or about 45. degrees, from, 
the produced plane of the perimeter ot said 
hemispheroid, one of said hemispheroids being 13 
externally and perimentrically scxew*-threaded, 
the other being provided with an externally- pro- 
jecting, perimetrical flange, an inwardly pro- 
jecting perimetrical flange on the hemispheroid 
containing- said, outwardly projecting flange* an 20 
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annular inwardly projecting and perimetrical 
rib of right-angular cross-section of the hemi- 
spheroid which is screw-threaded, said inwardly 
projecting flange fitting into the interior angle 
formed by said rib cross-section, and abutting 
said rib. and an annular, internally screw- 
threaded collar, or union for uniting, said hemi- 
spheroids.. 

ALEXANDER H. S ALMOND. 
THOMAS DENLUCK. 
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This invention relates generally to apparatus 
for the purpose of preventing back flow of water 
from service or consumer piping to water supply 
mains. 

Various types of apparatus have been used in 
conjunction with water supply systems for the 
purpose of preventing objectionable water con- 
tamination due to back flow of contaminated 
water for consumer piping to the water supply 
mains. One of the simplest types of apparatus 
to prevent such back flow consists of a check 
valve which opens to permit normal flow of 
water, and which closes in the event the consumer 
pressure equals or becomes greater than the 
supply pressure. In conjunction with such a 
check valve a vacuum breaker valve may also be 
connected to the inlet side of the same, thus 
serving to prevent sucking of contaminated water 
through the check valve due to a temnorary 
subatmospheric pressure in the supply main. 

With all of the more common types of check 
valves there is always some danger of leakage 
sufficient to cause serious contamination, due for 
example to an obstruction or mechanical failure 
which prevents proper closure. Therefore more 
elaborate apparatus which affords utmost safety 
makes use of two check valves connected in series 
between the water supply mains and the consumer 
piping in conjunction with an automatic unload- 
ing valve serving under certain conditions to vent 
the space between the check valves to the atmos- 
phere. As usually installed and adjusted the 
unloading valve has fluid connections to both the 
space between the check valves and the water 
supply main, and serves to vent the space between 
the check valves to the atmosphere when the Dre<- 
sure in said space attains a value substantially 
equal to the inlet or water supply main pressure. 
With such apparatus it is assumed that no con- 
tamination of the water main can occur because 
the pressure upon the outlet side of the fW 
«ntck valva can in no event exceed the water 
main pressure. 

Back flow preventing apparatus of the tyoe last 
described has incorporated common tyries 0 f 
check valves, which generally utilize rigid disc 
or flap valve members adapted to seal upon p 
stationary annular seat. When such a check 
valve is closed pressure variations upon the 
outlet side cannot be transmitted to the inlet 
side because the valve member and associated 
parts form in effect a rigid barrier betweer the 
inlet and outlet. Therefore an abnormal back 
pressure in the service or consumer piping cannot 
be transmitted to the space between said valves 
during periods when no flow is occurin? through 
the valves. In other words operation of the un-' 
loading valve can occur only when back flow 
leakage takes place through the second check 
valve. I have found that this reliance upon leak- t 



age is a distinct disadvantage, because it neces- 
sarily requires flow of contaminated water into 
the space between the check valves, and in ad- 
dition it makes it necessary for the unloading 
5 operation to lag behind in attainment of abnor- 
mal pressure in the service or consumer piping 
thus failing to afford the fullest amount of pro- 
tection against back flow contamination * 
It is an object of the present invention* to pro- 
10 vide apparatus for preventing back flow of water 
from water supply mains to service piping mak- 
ing use of two checjc valves in conjunction with 
an automatic unloading valve as described above 
but which will have the feature of causing un- 
15 loading of the space between the check valves 
W Jit n an abnonnaI Pressure condition occurs, 
without the. necessity of leakage through the 
second check valve. 
Another object of the invention is to provide 
20 apparatus of the above character which will 
atf ord improved protection against back flow con- 
tamination, and which will be highly reliable* in 
its unloading operation. 
Additional objects of the invention will appeal- 
ed from the following description in which the pre- 
ferred embodiment has been set forth in detail 
m conjunction with the accompanying drawing 
Referring to the drawing: 
Figure 1 is a side elevational view showin^ an- 
30 paratus incorporating the invention 

Figure 2 is a plan view partly in section show- 
ing the two check valves, and the unloading valve 
Figure^ 3 a cross -sectional view taken along 
■the line 3 — 3 of Figure 1. . 
35 F^ure 4 is a cross-sectional, view taken along 
the line 4—4 of Figure 1. 

The apparatus illustrated in the drawings con- 
sfcfts generally of a pair of serially connected 
check valves 1 1 and' 12. in conjunction with an 
-;o automatic venting or unloading valve 13 In 
actual commercial installations it is desirable to 
provide a hand operated valve 14 between th? 
check valve ft and the water supply pining 16 
Likewise a hand operated valve 17 is connected 
between check valve 12 and the service or con- 
sumer piping 18. r n a typ i cal instance the { 
I C is connected with service piping of an in- 
dustrial plant, and- the water carried by the same 
may be exposed to serious contamination The 

£Tfl 6 ° f , my apparatus *> provide against 
back flow of such contaminated water from the 
Pipe 18 to the pipe 16. 

In place of utilizing check valves of conven- 
tional construction, I utilise valves of the type 
w making use of a rubber sleeve having one em- 
edge of the same adapted to seal upon a circular 
barrier. Thus the valves illustrated make use 
of three body parts 21, 22 and 23, which are 
coupled together by suitable means such as bolts 
" 24 and 26. The inlet passage 27 formed by body 
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part 21 is connected directly with the piping IS 
through the hand valve 14, and the outlet passage 
28 formed by 'body part 23 is directly connected 
with the piping (8 through hand valve 17. The 
connecting space 29 between the two check valves 5 
is formed by body part 22 and it is normally 
closed, except under certain pressure conditions 
as will be presently explained. 

Mounted within the body part 22 there is an 
annular core 32 which is provided with anannular io 
seat surface 33. The periphery of core 32 on the 
inlet side of sealing surface 33 is provided with 
spaced longitudinal ribs 34, which mount the 
annular support ring 36, and the positioning lugs 
31. The lugs 37 are received within the annular 15 
recess 38. formed in the body part 21. The out- 
let end of the core 32 is engaged by the lugs 
39. which are carried by the body part 22. 

Surrounding the core 32 there is a resilient 
rubber sleeve 41 which . has one end of the. same 20 
provided with a flange 42, for enabling the same 
to be gripped between the two adjacent body 
parts. It is desirable that this rubber sleeve be 
made tapered as illustrated. Thus it is formea 
to provide a relatively thin wall portion 41a 25 
which is adapted to seal upon the surface 33, a 
relatively thick wall portion 41b which extends 
from the flange 42, and a tapered wall portion 
41c which joins the relatively thin wall portion 
41a with the thick wall portion 41b. 30 

Normally when the resilient sleeve is not being 
acted upon by substantial differential pressure, 
the relatively thin wall portion 41a assumes a 
contracted position in sealing engagement with 
,the annular surface 33. However, with applica- 35 
tion of substantial pressure to the inlet side of 
the check valve, the sleeve is expanded outwardly 
from the sealing surface 33, thus permitting flow 
of liquid. The differential pressure required to 
open this type of check valve is dependent in 40 
part upon the resiliency of the wall portion 41c. 
For the check valve 1 1 the rubber sleeve is selected 
to require a substantial differential pressure to 
open the same, as for example of the order of 
3 to 4 p. s. i. However, for the check valve 12 the 45 
rubber sleeve is selected whereby the differential 
pressure required to open the same will be negli- 
gible, as for example of the order of- from 0.3 to 
0.5 p. s. i. 

The working parts of the check valve 1 2 are 50 
substantially the same as for the check valve 1 1 . 
The core 46, sealing surface 47. ribs 48, annular 
ring 49 and mounting tabs 51 can be substan- 
tially the same as the corresponding parts for 
check valve 1 I. The resilient rubber sleeve 52 55 
likewise is constructed with a relatively thin wall 
portion 52a, a thick wall portion 52b and a ta- 
pered wall portion 52c, Because check valve (2 
is arranged to open with negligible applied dif- 
ferential" pressure, the wall portion 52a is rela- 60 
tively thin compared to wall portion 41a for the 
check .valve II. 

The unloading or venting valve I 3 car. vary in 
specific design but should be constructed and op- 
erated in such a manner as to vent the space 65 
29 when the pressure in this space reaches a value 
substantially equal to the . pressure in the inlet 
passage 27, as for example within 0.5 p. s. i. of the 
inlet pressure. The particular unloading valve 
illustrated is provided with a fluid pressure op- 70 
erated diaphragm, and the chambers on opposite 
sides of the diaphragm are connected respec- 
tively with the inlet passage 27, and the inter- 
vening space 29. 

To more specifically describe the unloading 75 



valve illustrated, a pair of valve members 56 and 
57 are carried by the movable valve stem 58 and 
are adapted to close upon the seats 59 and 01 
carried by the valve body 62. A pipe 63 con- 
nects the inlet side of this valve body to the space 
29. The discharge passage 64 may connect to the 
atmosphere or to a convenient sewer. 

The valve stem 58 is attached to a fluid pres- 
sure operated diaphragm 66 which is carried by 
the diaphragm mounting 67. Space 60 on one 
side of this diaphragm is connected by pipe 69 
to the inlet passage 27. The space 71 upon the 
other side of the diaphragm is connected by pipe 
72 with the space 29 intervening between the two 
check valves. A light compression spring 72 
normally urges the valves 56 and 57 toward open 
position. The relationship between the fluid 
pressure areas on opposite sides of the diaphragm, 
in conjunction with the compression spring 72, 
is such that the valve members 50 and 57 re- 
main closed when the pressure in inlet 27 is 
substantially greater than the pressure in space 
29. However, if under abnormal conditions the 
pressure in space 29 should attain a value sub- 
stantially equal to the pressure in inlet 2'i, then 
diaphragm 66 causes movement of the same to 
unseat the valve members , 56 and 57, and thus 
permit venting or unloading of liquid in space 23, 
In addition to the parts described above it is 
desirable to provide a so-called vacuum breaker 
valve in communication with the space 27. As 
illustrated in Figure 4. such a valve 76 can be a 
check valve constructed substantially the . same 
as the check valves previously described. Thus 
the valve 76 includes a body 77 which is con- 
nected to the body part 21, an inner core 70. and 
a resilient sleeve 79 which normally seals upon 
the core 78. Subatmospheric pressure in space 
23 causes the check valve 76 to open to the at- 
mosphere. 

Each of the check valves 1 1 and (2 has a pecul- 
iar characteristic not possessed by conventional 
types of check valves, such as are provided with 
a flap or like valve member closing upon a sta- 
tionary annular seat. Considering the . check 
valve l!,a substantial area of the rubber sleeve 
41 forms in effect a flexible diaphragm which is 
interposed between the inlet and outlet passages. 
Assuming that some back pressure is applied 
after closure, the rubber tube is contracted in- 
wardly to a smaller diameter, thus in effect in- 
creasing the outlet volume and decreasing the 
volume on the inlet side. The same is likewise 
true of the check valve 12. As will be presently 
explained this characteristic plays an important 
part in the mode of operation. 

To describe the mode of operation of the ap- 
paratus, it will be presumed that it is connected 
substantially as illustrated in Figure 1 with both 
the manual valves 14 and (7 open, and with pipe 
18 representing consumer piping such as may be 
employed in an industrial plant. In a typical 
instance the normal water main pressure may 
vary from say 60 to 90 p. s. i. Under all normal 
flow conditions a predetermined differential is 
maintained across the check valve 11, as for ex- 
ample a differential of the order of 3 or 4 p. s. i. 
As previously explained this differential is main- 
tained because of the pressure required to ex- 
pand the rubber tube 4 1 . Assuming a reasonable 
rate of consumption from the service or consumer 
piping. 18. both of the check valves will be held 
open by flow of liquid, and the unloading valve 
13 will remain closed by virtue of the differential 
between the pressures applied to the diaphragm 
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& on?w r, abn0rm , a i conditlon s the pressure in 
the outlet passage 28 may equal or even exceed 
the inlet pressure applied to passage 27 As the 
pressure value in passage 28 approaches that in 
passage 27. both of the check valves 7? and 12 

niiEj;^'** when * he Pressure in outlet 
28 substantially equals the pressure in inlet 27. 

sleeved 2 lUT^ thr0Ugh the flexlble 
sleeve 52 to the liquid in space 29. thus causing 

the pressure in space 29 to be substantially the 
same value. Application of such pressure from 
space 29 to the diaphragm 66 causes this dia- 
phragm to move to open the valves 56 and 57 
thus connecting space 29 to the atmosphere If 
this condition should occur at a time when there 
is substantial pressure in the inlet 27. and if 
;!? ere Jit no bacl: flow leaka ee Past check valve 12 
<f, differential pressure across check valve 1 1 
will immediately be increased whereby unloading 
valve 13 immediately closes. Assuming that 
back pressure is applied from outlet 28 to a value 
equal to or greater. than the pressure applied to 
inlet 27 and that there is improper closing of 
the check valve 12, abnormal pressure in the out- 
let 28 causes back leakage past the check valve . 
12, thus serving to maintain a pressure in space 
29 1 at a value equal to the pressure in inlet 27. 
under such conditions the unloading valve 13 
? eiUng ot the ^me. remains open 
Th?,« I lD u°« Sly T ent "«* leaka «e from space 29. • 
Thus back flow leakage past the check valve (2 ' 
can in no event reach the inlet 27 

If a temporary condition should occur in which 
no w^ater is being consumed from the pipe 18 aS 
the pressure applied to inlet 27 drops from nor- , 
mar by a margin slightly greater than the differ- " 
ential normally maintained across the check 

unin , '• the I Ubber tube 41 tend s to TcoSapse 
upon its core due to back flow pressure applied 

i, .^ e am t ^ a re sult the volume of space 29 • 
s increased and the pressure in this space is re- 

lesl fhnn t C h al i Sed l°„ aSSUme a va,ue substantially 
I V n the mlet - Therefore the un- 
h P ™ ValV ^ ' 3 is not affected - whi °h ^ desirable 
Soes n JTA C ° ndl . ti0n 18 n °t dangerous and 
" ot threaten water contamination. Under 

f ™ USlng a PP ara tus having check 
Tni „f.° f con T en tional construction, the unload- 

irltlon! 6 W ° SUbjeCt t0 tem P° rar y ™* op- 

It will be evident from the foregoing that my ''" 

uXK n °f ° n i y provides operation of 
S n? va ' ve during abnormal back pressure 
conditions when the second check valve fails to 
close properly, but in addition it connects trie 
space between the check valves to the atmosphere " 
ronH,H„ Certam Unsafe abnormal back pressure 
thP n !l ^respective of actual leakage through 
the second check valve. "««b*i 
I claim: 

at w!fJf a PP ara tus for preventing back flow 
oi water from consumer piping to water «inniv 

nected £ £*' va ' WJfitTtaSrtSK 

nected to the supply piping, said check v j . 

Sfal^o^f? 11 * a SUbStantlal Pres^d f- 
I , ! 6Ct openmff of the same, a second 
t tf t^ 1V « haVl i! g lts inlet nected to the out- 
let of the first check valve and having its outlet 

Sin ' Ct ! nSUmer pipin <*- said Telond valve 
in^n g A fl6Xlble diaPhragm-like valve member 
mterposed between the inlet and outlet passages 

nL^ e / am u e wnen the va lve is closed and ca- 
pable of substantial deflection after the valve is 
closed an unloading valve movabirbetweeTopeJ 
and closed positions and connected to the space 



6 



in 



13 



between said check valves, and means servins to 

dTt!onW,^°K a<llng ValVe ^Ponsive toTcon! 
dit ton in which the pressure in said space attains 

™"lh^ d ^"v? valve member of the second 

Drelsu^ta SK*" 8 ° f deflection to transmlt ba * 
fXttt fl ^."waaer piping to the space be- 

«™ V£ e ch ?* valves to hereby cause opera- 
tion of the unloading valve. 

oA, 1 ? va } ve a PP a ratus for preventing back flow 
£n!?J l A° m T 8 " pIplnff to WR ter supply 
S a *»* c heck valve having its inlet con- 
nected to the supply piping, said valve requiring 
f/onf ta ^ al predeten ntaed differential p?ess£e 
to open the same, a second check valve having 

valvr ft nHT« eCted to the 0Utlet of the " firs t check 
«,h ° Utle l connected to the consumer 
E?' said „ second valve including a flexible 
3 SKr I M e . member interposed between toe 
ln ! et and outtet passa C ?s of the same when the 
valve closed and serving when flexed to va£ 
the volume of the space between the check valves 
and valve means for effecting automatlcYenS 
of sa i(i spaC e ( ^ valve means having fluid con! 
»fv n?? Wltn both said space and the water sup- 
ply Piping and operative to vent said space when 
, h a e n P ^? SUre *? sald spaoe at t a ins a value sul- 
X SftSS? 1 Pressure of the water sup- 
ply, said flexible valve member of the second valve 

su2 8 in a t P h ab i e °' deflectlon t0 to™™ 1 * b *<* 52 
sure m the consumer piping to the space between 

SSSi'SK to ^^-eopeUnlnne 
„f 3 ^^ Va i Ve a PParatus for preventing back flow 
nLZ?* «° m consumer.piping to water suppfr 
Piping, a first check valve having its mlet con 
nected to the supply piplng , sa^heck^ve 
quiring application of a substantial pressure dif- 
ferential to effect opening, of the same.Ts^cond 
check valve having its inlet connected to the 

neSt^/ 15 ' CheCk ValVe and ^ outlet! 
nected to the service piping, there being a closed 

sai a ri Ce ,hT ed , betWeen said check valS. each o? 
11 nl v , ° k ValV l S inclu ding a flexible diaphragm- 
inn nn w member inter P°sed between the in?et 
and outlet passages of the same when the valve 
is closed and capable of flexing movement I var? 

i'Ll ^T ° tb l Spaoes on op P° slt e sides of tne 
'•" S,^ unloading valve means connected to 
said closed space and having operative fluid con 

W ^ Spa ° e and to M sidlor 
^ Valve ' Mi ven ^ means serving 

to vent said space responsive to a pressure value 
v. m said space substantially equal to toe preSe 
applied to toe inlet of the flm checi Tvafve saTI 
caSt ?/ Z«T' r 4116 second valv « being 

W uSdiSTalvt th6reby ^operaSf £ 
4 A valve as set forth in claim 3, in which each 

_ forming said flexible diaphragm like member 
1 *° MARVIN H. GROVE. 
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This invention relates to check and foot vaives 
generally and, in particular, to a check or foot valve that 
has a toggle joint closure mechanism that will offer a 
minimum of resistance to fluid flow through the valve, 
yet which will act positively to close the valve just before 
a column of liquid moving through the valve can stop and 
reverse its direction of flow. 

It is customary in the transportation of liquids to use 
both check and foot valves to seal off a head of liquid 
within the system so that the column will be retained 
and not lost by drainage when movement of the liquid 
ceases. A familiar example is the use of either a check 
or foot valve to hold a column of liquid within a pump 
by sealing off the pump's discharge or intake ends, respec- 
tively, so that the pump remains primed during periods of 
non-use. In such use it is particularly important that the 
foot or check valve provide an absolute seal so that there 
is no liquid drainage or leakage of air which will destroy 
the priming, particularly if the valve is to be used in 
connection with a primer, such as an exhaust or suction 
primer. 

A particular defect of conventional check and foot 
valves of both the "swing" and "ball" check types is a 
failure to provide an adequate leak-tight seal sufficient to 
prevent leakage or loss of suction. In an effort to over- 
come this defect, various valve structures have been em- 
ployed to provide a better seal, in most cases including a 
spring load on the valve, urging it firmly into contact 
with the valve seat. However, regardless of the particular 
manner in which the positive closing pressure is applied, 
each of these prior art valves has in common the defect 
of an excessive friction drag or pressure drop across the 
valve during operation. Such a pressure drop occurs as 
a result of the resistance to flow created by the spring 
load or other pressure-applying means used to tightly seal 
the valve, which must be overcome by the moving column 
of liquid in order to maintain the valve in an open posi- 
tion. As a result, additional horsepower must be devel- 
oped by the pump, solely for the purpose of holding the 
valve open, at a considerable loss in economy. 

A further disadvantage of most prior art check and foot 
valves is the lack of any completely adequate protection 
against sudden or quick closing of the valve. This is 
particularly true of the standard ''swing" check valve 
which is not spring loaded. It frequently occurs that 
such valves will get rusty and tend to stick in an open 
position so that a considerable reverse velocity of the 
water column will develop before the valve will close. 
When the valve does close, it is apt to do so with a tre- 
mendous olam, creating a ;, wa:cr hammer*' effect. This 
effect occurs because the kinetic energy of the moving 
water column cannot be absorbed, since the liquid is 
nearly incompressible, and therefore appears as an instan- 
taneous shock which may be of sufficient intensity to 
injure pipe, fittings, or the pump. 

The present invention is directed to a solution of the 
above and many additional problems, as will appear, and 
one object of the invention is to provide a unitary, spring* 
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loaded check-and-foot valve structure that not only in- 
sures a positive valve-closing action providing an absolute 
leak-tight seal, but which also prevents excessive pressure 
drops across the valve during operation without endanger- 
5 ing the sysetm through retarded or faulty valve action. 
Another object of the present invention is to provide 
a check and foot valve with a spring-loaded toggle action 
that will act to close the valve just prior to any reversal 
of fluid flow through the valve so that the danger of 
10 water hammer resulting from the valve action will be 
virtually eliminated. 

Another object of the invention is to provide a valve- 
closing toggle linkage which operates by pressure applied 
on a knee joint of the linkage to multiply the closing 
pressure on the valve in its closed position, but which also 
operates by a reverse linkage to substantially reduce the 
pressure, tending to close the valve in an open position 
so that a minimum of pressure is required to maintain the 
valve in its open position. 

Another object is to provide a toggle linkage that will 
assume a relatively flat obtuse angle in the closed position 
of the valve where a minimum spring load is required to 
maintain a leak-tight valve seal, and which will assume a 
relatively pointed acute angle in the valve open position 
25 and yet the increased spring load will not produce a valve- 
closing force as great as that produced by the spring in 
the closed position of the valve. 

Another object of the invention is to provide a spring- 
loaded toggle means for closing a check or foot valve 
30 that will act to produce a maximum valve-closing force in 
a closed-valve position with diminishing valve-closing 
forces resulting as the valve is moved to an open position. 
As a result, the valve action will produce the dual advan- 
tages of a minimum pressure drop across the valve while 
35 open, and a safe, slow-starting but gradually accelerating 
valve-closing action when the flow slows down. 

Other objects and advantages of the present invention 
will appear from the following description and from the 
drawings in which: 
4° Fig. 1 is a view in perspective of a check-and-foot-valve 
construction according to the present invention, showing 
the valve in its closed position and with portions of the 
valve body broken away for the sake of clarity; 
Fig. 2 is a view in vertical section of the device of 
45 Fi S- al ong the line 2—2 of Fig. 3, likewise showing 
the valve in its closed position; 

rig. 3 is a view in vertical section along the line 3 — 3 
of Fig. 2; 

Fig. 4 is a like view showing a fully-open position of 
50 the valve; 

Fig. 5 is a diagrammatic view, corresponding to the 
closed -valve position of Figs. 1-3, showing the spring 
pressure applied to the valve-closure mechanism in rela- 
tion to the closing pressures actually imparted to the 
55 valve itself; and 

Fig. 6 is a like view, corresponding to the fully-open 
position of Fig. 4, likewise showing the relation between 
spring and valve closing pressures. 

In a broad view the present invention includes a valve 
body A having a valve seat B; a valve or clapper C 
adapted to engage the valve seat in leak-tight fashion; a 
hinge blade member D mounting the valve for movement 
between open and closed positions relative to the valve 
seat; and a spring-loaded toggle means E including links 
F, F' and springs G. In its general operation the toggle 
linkage E exerts a closing pressure on the valve C through 
the action of the springs G, tending to straighten out the 
linkage. Because of the unique arrangement of parts, 
the angles formed between the links F, F' in various 
70 valve positions are such that the closing pressure exerted 
by the springs G is multiplied by the linkage when the 
valve is in a closed position, but, by a reverse linkage, is 
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diminished when the valve is in an open position, as will 
be more fully explained below. As a result, a more effi- 
cient valve is produced since the pressure droo or horse- 
power loss involved in keeping the valve open* is reduced 
to a minimum and the force of the springs is multiplied 5 
as the flow slows down so that the valve will be broucht 
quickly to its closed sealed position. 

Referring to the drawings in detail, A indicates a 
valve body which may include a generally cylindrical 
shell portion 9 tapering to reduced end portions 10 and 10 
11 adapted for welding to suitable couplings which, are 
not shown. Rigidly secured in the end 10, as by weld- 
ing, is the valve seat B which extends inwardly into the 
valve body A. Preferably, the valve seat is provided with 
an annular, curled flange 15 on its inner edge. Adapted 15 
to engage the flange 15 of the valve seat 3 in a sealing 
relation is the vaive or clapper C. The valve C mav 
take any conventional form, but is illustrated as a circu- 
lar metal disc 12 faced by a sealing disc 13 which may 
be fabricated of a suitable, resilient, compressible mate- 20 
rial, such as rubber, so .that a, leak-tight seal will be 
provided when the valve A is pressed firmly into contact 
with the valve seat B. 

Rigidly secured to the shell 9 of the valve body, by 
cap screws 16, is the mounting channel M, The hinge 25 
blade member D is pivotally supported from the channel 
M by a hinge pin 17 extending outwardly through circular 
bearing holes 18 in the sides 19 of the mounting channel 
M. Preferably the hinge blade D is also channel-shaped 
and has elongated perforations in its ears 20 through 30 
which pass the extending ends of the hinge pin 17. An- 
nular grooves 17a near the ends of the pin 17 receive 
the looped ends 30 of the springs G and hold the pin 17 
in place. The elongated perforations 28 in the blade D 
allow the valve clapper C to seat itself evenly on the 35 
valve seat 15 under influence of the pressure applied 
by the toggle linkage E. 

The valve C is rigidly secured to a cross portion 21 of 
hinge D, as by rivets 22, and, consequently, moves with 
the hinge member D to open and closed positions of the 40 
valve C relative to the valve seat B, as will be described. 

It will be clear that the structure just described con- 
stitutes within itself a check or foot valve permitting flow 
in one direction, but preventing flow in the opposite direc- 
tion. This flow is from left to. right as viewed in Figs. 3 45 
to 6 of the drawings. However, a particular advantage 
of the present invention resides in the unique valve-closing 
action provided by the toggle linkage E. This linkage is 
provided by the links F, F' and the spiral coil springs G, 
Each of the links F, F' is a channel member having 50 
elongated sides apertured at both ends. The upper link" 
F is supported by a pin 23 extending through apertures 
m the mounting bracket M. Endwise movement of 
the pin 23 may be prevented by cotter pins 24 in a 
well-known manner. The lower link F' is pivotally S e- 55 
cured to the hinged valve structure by a pin 25 supported 
in the lower end of the hinge member D. Cotter pins 
26 may also be provided in the ends of the pin 25 as 
before. The two links F, F' are pivotally connected 
at a common joint provided by a knee pin 27 secured 60 
against endwise movement by the ends of the springs 
which engage in annular grooves 27a cut near the ends 
of the pm 27. Pressure is applied to the knee joint 27 
oy means of the expanded springs G. 

Figs. 3 and 5 illustrate the operation of the toggle 65 
mechanism E when the valve is in a closed position 
As shown, the links F, F' form a relatively flat obtuse 
angle 0. As a result a comparatively small force effectively 
applied at the common joint 27 and acting in a direction 
tending to straighten out the links is capable of exertine 70 
a large pressure at the moving end. which in the present 
apphcauon is the end secured to the valve clapper This 
feature is diagrammaticaily illustrated in Fig. 5 where 
the relatively small pressure exerted by the springs G 
13 represented by the letter P, while the resulting much 70 



larger pressure exerted by the toggle linkage E is repre- 
sented by R 1( while R 3 represents the ultimate closing 
pressure exerted on the valve clapper C. Due to this 
multiplication of pressures, the valve C is firmly urged 
against the valve seat B and through compression of 
the rubber valve face 13 a gasketing effect is achieved that 
insures an absolutely leak-tight seal. 

The operation of the toggle linkage E in an open posi- 
tion of the valve is illustrated in Figs. 4 and 6. In this 
position the valve has been pushed open and is being 
held open by liquid flow through the valve, indicated 
by the flow arrow at the left of 6. As a result, the 
toggle linkage E has assumed the relatively pointed acute 
angle designated by 6, However, by a reverse linkage 
inherent in the toggle action, a comparatively large pres- 
sure in a direction tending to straighten out the linkage 
will produce only a relatively small pressure at the mov- 
end of the linkage secured to the valve clapper C. 
This principle is diagrammaticaily illustrated in Fig 6 
where the increased pressure P exerted by the springs G 
under considerable expansion, produces only a small re- 
sulting force R t which produces an even smaller valve 
closing pressure R a . The ultimate effect of this reverse 
linkage is a relatively small pressure loss across the valve 
due to so much less energy being required to hold the 
valve open as compared to that required in the first 
instance to swing it open. This feature is particularly 
important in forced circulation system utilizing the pump 
since only a relatively small portion of the pump's energy 
must be diverted to the task of holding the vaive open 
once it is opened. This results in achieving a maximum 
pumping efficiency in the line. It also gives another im- 
portant operating characteristic, namely, that as soon as 
the fluid flow has almost ceased, the clapper C will 
immediately begin to close and, while there is still a 
slight flow, the clapper C will close on its seat 15. This 
assures that a full column of fluid will be trapped in the 
pipe and, more important, it prevents any possibility of 
water hammer. Also, portions of the sides 19 of the 
mounting bracket M may be cut away, as at 34, to facili- 
tate a free, full opening movement of the valve C 

The overall operation of the valve will now be de- 
scribed. In foot valve applications the valve will be 
positioned at the intake side of a suction line or under 
the surface of the liquid to be pumped. Consequently 
when the pump is put in operation, the suction created 
within the valve body will, cause liquid pressure to be 

exerted by the toggle closing mechanism E. This pres- 
sure will ultimately force the vaive into the full open 
position of Figs. 4 and 6. 
When the valve has been pushed to a point where the 

fh?n%SS l ^ en thC F ' F ' becomes somewhat less 
than 90 , the reverse linkage effect will begin to decrease 
the closing pressure being applied to the valve C by the 
springs G until in the full open position of Figs. 4 and 6 
me spring pressure is at its minimum so that the valve 
C mu exert a relatively small retarding force on the 
flow of liquid through the valve. As a result, the flow 
through the valve during its operation is substantially 
unrestneted so that there is a minimum pressure loss in 
maintaining the valve in an open position, and yet the 

i bC inSta ? 1 m CJosi0g upon sl °PP a 8 c ii" flow. 
the i um P ,s st °PP ed - ^e gentle closing pressure 

, tI hC / alVe m ltS open pcsition *> take 

effect. This closing pressure quickly but gradually in- 
creases with the increasing angle between the links F F' 
until, finally, the tightly-closed vaive position of Fies 3 
and 5. is reached. The valve action thus produced will 
cause the valve C to close just prior to a stopping and 
reversal of fluid flow which would otherwise occur, there- 
by providing a smooth, even, non-slam valve-closing ac- 
tion. In this way the effects of a faulty or retarding valve- 
closing action, such as a water hammer, are prevented 
and die valve traps a full column of fluid in the pipe 
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la check valve applications, the valve structure would 
be positioned on the discharge side of the pump with the 
valve normally in a closed position when the pump is not 
in operation. This would assure maintenance of a column 
of water to hold the prime in the pump. When the "> 
pump is started, water pressure is created on the left or 
face side of the valve C, as before, with a similar valve 
action occurring as the valve is pushed by the flow of 
water to the open position of Figs. 4 and 6. When the 
pump is shut off, the diminishing water flow through the 10 
valve permits the valve-closing pressure exerted by the 
toggle linkage E to take effect in similar fashion to the 
valve-closing action just described in connection with its 
use as a foot valve. Thus it will be clear that the unique 
valve action provided by the toggle action E is particular- l "> 
ly adaptable to either check or foot valve applications 
and in each case will result in an even, positive, non-slam 
valve action which will not only provide an absolutely 
leak-tight seal, but which also will offer a minimum of 
resistance to liquid flow through the valve during opera- 20 
tion. 

To those skilled in the art to which this invention re- 
lates, many changes in construction and widely differing 
embodiments and applications of the invention will sug- 
gest themselves without departing from the spirit and 25 
scope of the invention. For example, pressure could be 
applied to the toggle linkage from the opposite side with 
equal success. Likewise, many structural variations are 
contemplated such as other or different types of pressure- 
applying means or pairs of elements instead of the single 30 
channel members illustrated. It should be understood 
that the disclosures and the description herein are purely 
illustrative and are not intended to be in any sense limit- 
ing. 

We claim: 3a 

1. A check-and-foot valve adapted to prevent water 
hammer effect and offering a minimum of resistance to 
fluid flow through the valve comprising a valve body; 
a valve seat in said valve body; a valve adapted to close 
against said valve seat in a leak-tight manner; a hing^ 40 
mounting said valve on the valve body for movement be- 
tween open and closed positions; and toggle means link- 
ing said valve to said valve body to supply closing pres- 
sure to said valve, including a first link pivoted to said 
valve at a point spaced from said hinge; a second link * 5 
pivoted to said valve body at a point spaced from said 
hinge, the total length of said two links being less than 
the sum of the distances betwen said hinge and the two 
pivots for the links; a common pivotal joint connecting 
said links; and spring means connecting said common 50 
joint to said valve body adjacent said hinge the relative 
positioning of said respective parts being such that in a 
closed valve position the link members form a relatively 
flat obtuse angle, and in an open valve position said link 
members form a relatively pointed acute angle; whereby 55 
in said closed-valve position the relatively smaller spring 
pressure of the less extended spring means is applied sub- 
stantially fully in a direction tending to straighten out 
said links and results in a valve-closing pressure much 
larger than said spring pressure, while in said open-valve 60 
position the relatively larger spring pressure of the more 
extended spring means tending to straighten out said links 
results in a valve-closing pressure much smaller than 
either of said aforementioned spring pressures. 

2. The valve of claim I in which said links are of sub- 65 
stantially equal length and the pivots for said links lie at 
substantially equal distances from said hinge, and the 
spring means extends along the line between said hinge 
and said common pivotal joint. 

3. A spring-loaded check-and-foot valve providing a 70 
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leak-tight valve seal at relatively low loading or. spring 
pressures and offering a minimum of factional resistance 
to fluid flow therethrough when the volume of flow is 
sufficient to open the valve to the point where the toggle 
angle is" somewhat less than 90°, comprising a valve body 
having a seat; a valve adapted to seal against said seat; a 
hinge on said valve body at the side of said seat mounting 
asid valve for movement between open and closed posi- 
tions relative to said valve seat; and. a toggle linkage be- 
tween the valve and valve body and pressure-applying 
means operable on a knee joint of said toggle linkage 
tending to straighten rt out, said toggle linkage compris- 
ing two links, one pivoted at one end to the valve at a 
spaced distance from said hinge, the other pivoted to one 
end to the valve body along a line at substantially a right 
angle to the closed position of the valve and at a space 
distance from said hinge, the other ends of said links be- 
ing pivoted to each other, at said knee joint, the sum of 
said link lengths being less than the sum of distances from 
the link pivots to the hinge and greater than the direct 
distance between link pivots so that said toggle linkage 
assumes a relatively flat obtuse angle in a closed-valve 
position and a relatively pointed acute angle in an open 
position; and closure means exerting a maximum closing 
pressure on said valve in the closed position and a mini- 
mum closing force in the open position, thereby permit- 
ting a leak-tight closure while insuring a minimum pres- 
sure drop across the valve during operation. 

4. The device of claim 3 in which said pressure-apply- 
ing means is an expanded spring positioned within the 
angle formed by said toggle linkage and connected at one 
end to said knee joint and at its other end to the hinge.. 

5. A check-and-foot valve adapted to prevent- water 
hammer effect and offering a minimum of resistance to 
fluid flow through the valve comprising a valve body; a 
valve seat in said valve body; a valve adapted to close 
against said valve seat in a leak-tight manner; a hinge 
mounting said valve on the valve body for movement be- 
tween open and closed positions; and toggle means link- 
ing said valve to said valve body to supply closing pres- 
sure to said valve, including a first link pivoted to said 
valve at a point spaced from said hinge; a second link 
pivoted to said valve body at a point spaced from said 
hinge, the total length of said two links being less than 
the sum of the distances between said hinge and the two 
pivots for the links; a common pivotal joint connecting 
said links; and spring means urging said common joint 
toward said hinge the relative positioning of said respec- 
tive parts being such that in a closed valve position the 
link members form a relatively flat obtuse angle, and in 
an open valve position said link members form a rela- 
tively pointed acute angle; whereby in said closed-valve 
position the relatively smaller spring pressure of the 
less extended spring means is applied substantially fully , 
in a direction tending to straighten out said links and re- 
sults in a valve-closing pressure much larger than said 
spring pressure, while in said open-valve position the rela- 
tively larger spring pressure of the more extended spring 
means tending to straighten out said links results in a 
valve-closing pressure niuch smaller than either of said 
aforementioned spring pressures. 
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disc out of its path * 0bslruc tion ot fluid flow is thereby 
DRIP.PREVEXTrxr vat vp minimized when the valve is opened. 

Edmund ^^^^mS^l^S assignor to ™, e '9%™'^ "ay be installed within a short 

Dorsey Drip Regulalor Corp., WUmingtoo, Sa c«! « ,enslh ,° f lub / n - 2 umch may be conveniently inserted, for 
poration of Delaware 5 maniple, within tne outlet tube of an existing fluid dis- 

FUcd Dec. 19, 1957, Ser. No. 703,910 pensing nozzle. An effective seal may be maintained 

7 Claims. (CI. 137—484.2) between the valve disc and its seat by an O-ring installed 

within a groove provided in the edge of the valve disc. 

This invention relates to a novel check valve, and more The pivot may be displaced from the plane in which the 
par:icularly to a novel check valve for preventing drip 10 vaJve disc seats so that the disc moves entirelv clear of 

from a fluid dispensing nozzle. the seat when it rotates into opened positions.' 

It is convenient to dispense fluids through a nozzle Novel features and advantages of the present inven- 

controiled by a main valve. A system for delivering gaso- tion wiil become apparent to one skilled in the art from 

line, for example, includes a hand-operated nozzle with a reading of the following description . in conjunction 

a rather long snout. A pump is provided to deliver the 15 with the accompanying drawings in which: 
gasoline under pressure to the dispensing nozzle. When FIG. 1 is a view in elevation, partially in cross sec- 

the control valve is actuated, the gasoline flows through tion, illustrating how an embodiment of this invention is 

the nozzle into the tank of the automobile. If only a installed within an existing fluid dispensing nozzle; 
main control valve is used, the flexible hose and valve FIGS. 2 and 2A are cross-sectional views in elevation 

body may be optionally drained, or maintained full of 20 of an embodiment of this invention in different phases 

gasoline by the operator. The gasoline remaining within of operation; 

the hose and nozzle may drip from the nozzle between FIG. 3 is a cross-sectional view taken throush FIG. 2 

filling operations. A drip of this type may also be along the line 3—3 and looking in the direction of the 

troublesome in dispensing other liquids such as valuable arrows; and 

or corrosive chemicals. In an attempt to prevent selec- 25 FIG. 4 is a cross-sectional view taken throuch FIG. 2, 

tivc drainage of the hose and nozzle, and to prevent ex- along the line 4 — «! and looking in the direction of the 

cess drippage from the nozzle, it has been proposed to arrows. 

install various check valves in the nozzle body. Ex- In FIG. 1 is shown a typical gasoline dispensing nozzle 

amples of these check valves may be seen in U.S. Letters 10 including an outlet tube 12. The end of the outlet 

Patent 1.722.985 and 2.553.888. These check valves, 30 tube is broken away to show how a check valve 14, which 

however, do not provide a complete solution to the prob- is an embodiment of this invention, is conveniently in- 

lem. They present a substantial restriction to the free stalled within the outlet tube. The details of this check 

flow of the gasoline through the nozzle and they are. not valve .14 are more clearly illustrated in FIGS. 2, 2A," 3 

adapted for convenient field installation within existing _ and 4. * ■..-»-.» 

nozzles. , 35 FIGS. 2 and 2A show the check valve 14 as it is in- 

An object of this invention is to provide a check valve stalled in any fluid dispensing tube, for example, the out- 

for a fluid dispensig device which is relatively simple let tube 12 of a gasoline dispensing nozzle. The check 

and provides relatively unobstructed flow in an opened valve, is assembled to a short length of tubing 16 which 

condition. may also be described as a thin-walled cylinder. This 

Another object cf this invention is to provide a check 0 thin-wallcd cylinder 15 is secured within the tube 12 by 

valve structure which is adapted for convenient field in- being press fitted, for example. A more positive instaiia- 

Mn llation within existing fluid dispensing nozzles. tion may be made, however, by pinning or solderinc. 

In accordance with this invention, a check valve of the Referring to FIGS. 2 and 3 and 4 the various elements 

butterfly disc type is provided. The butterfly disc is and their cooperative relationship are described. A pivot 

eccentrically pivotod within the fluid dispensing tube so means is provided by a shaft iS which is eccentrically 

that hydraulic pressure will cause the disc to rotate open mounted within the cylinder 16*. This shaft IS is,' for 

when the fluid builds up to a predetermined pressure with- . example, a round steel wire approximately He of an' inch 

in the dispensing tube. A toggle-action means is pro- in diameter; and it is rotatably mounted, for example, 

vided to apply nn adequate sealing force when the valve 50 within a pair of holes 20 drilled through the wall of 

n in relatively closed positions and a lesser sealing force cylinder 16. A round butterfly valve disc 22 is secured 

v. hen the valve is in relatively opened positions. This to the shaft 18 by means of a strap 24. Strap 24 is 

helps the valve fly open once the initial pressure reaches secured to the disc, for example, a pair of rivets 26. 

the predetermined pressure even though the opening "The spaces between rivets 26 and holes 27 in disc 22 are 

force. exerted by the fluid in the disc lessens as the plane 65 sealed, for example, by means of a rubber sealing com- 

of the di>c rotates out of the stream of fluid flow into pound which is. for example, applied to rivets' 26~before 

more opened positions. tbey are secured in place by heating. Shaft 13 is se- 

To help the valve in its intial opening movements. cured, for example, to cylinder 16 in an off-center position 

when the force applied by the toggle-action means is so that the force provided by the fluid to opposite sides of 

greatest, a portion of the valve disc remote from the CO disc 22 is unbalanced which causes disc 22 to rotate open 

pivot is extended to provide increased area for reacting when the force of the fluid exceeds a predetermined 

with the flow of fluid. minimum pressure. 

The tegele action may be provided by a spring coupled A circumferential groove 28 is provided, for example, 
to die valve disc by means of an angular link. When the in the outer edge of valve disc 22. An O-ring 30. for 
valve disc is in relatively closed positions, the line of 65 example, is installed within this groove 23 tcT provide 
action of the spring is maintained remote from the pivot resilient gasket means for scaling the valve. O-ring 3Q\ 
to apply relatively higher closing forces. When the valve for example, is made of rubber and of a diameter suffi- 
assumes relatively open positions, the line of action ciently large to scat firmly within the interior of the evi- 
ct' the spring moves closer to the pivot to minimize the inder. The inner wall of the cylinder in the direction 
closing force applied to the valve disc. The fluid flow. ' u in which the larger portion of disc 22 rotates is tapered 
therefore, is able to rotate a maximum amount of the as shown at 32 to allow free motion of the disc in open* 
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inc unci to provide adequate gasket and seat interference 
on closure. 

A rod 34, for example, extends from cylinder 14 in the 
direction from which the fluid flows. This rod is disposed 
in line with the direction of fluid flow to offer minimum 5 
obstructing resistance to ihe flow of fluid. The end of 
the rod remote from the cylinder is hooked at 36 to pro- 
vide means for anchoring the valve closing spring 38. 

A toggle-action closing means, for maintaining the valve 
closed when the fluid pressure drops below a predeter- 
mined pressure, is provided, for example, by spring 33 
connected to the valve disc 22. for example, by means of 
an angular link 40 secured to the face of the disc adja- 
cent the direction from which fluid flows and a bent 
coupling link 42. This angular link or angular loop 40 
is secured to the fluid face of the valve disc by soldering 
or brazing, for example. This link, for example, is shaped 
in the form of a triangle with its apex disposed at a point 
remote from :he axis of pivot shaft 18. Spring 38 is con- 
nected to this loop through a bent link 42. Link 42 is 
bent to maintain the line of action of the spring as re- 
mote as possible from the pivot point when the valve is 
in relatively closed positions fas shown in FIG. 2) and 
to allow the line of action of spring 33 to be diverted 
around obstructing portions of valve disc 22. This allows 
the maximum amount of valve disc 22 to be rotated out 
of the stream of flow. The toggle-action means, therefore, 
allows the flowing fluid to maintain the valve forcibly 
rotated into maximum opened positions with minimum 
obstruction to the flow of fluid. Without this toggle ac- 
tion, the force applied by the spring would increase as the 
valve is rotated into more opened positions, and it would 
be diflicult to provide enough fluid pressure to maintain 
the valve fully opened in a moving stream cf fluid. 

In order to help open the valve against the relatively 
high closing force applied in more closed positions, the 
edge of the disc remote from the nivot shaft 18 is extended 
parallel to the cylinder to form a fluid deflecting portion 
or cup 46. This fluid deflecting portion 46 is tapered 
slightly in an outward direction to present maximum area 
for reacting with the flow of fluid during the initial open- 
ing positions of the valve. This extension 46 is provided 
only on the half of the disc 22 most remote from the 
pivot shaft so that maximum force is developed by the 
flow of fluid for opening the valve. 

A pin 48 extends within the cylinder in order to limit 
the closing moment of the valve disc. This pin 48 is 
struck by the inner edge of the deflector 46 to provide a 
positive limit for the closing travel of the valve and main- 
tain the disc 22 perpendicular to the stream of flow when 
it is in the closed position. 

The axis of the shaft 18 is. for example, displaced 
from the plane in which O-ring 30 seats to allow O-ring 
30 to move completely free of the <cat durine the initial 
stages of the valve movement. This allows the valve to 
move free of its seat during most of its travel. An ex- 
tremely free valve movement is thereby provided. 

Operation 

In operation, this valve provides extremely desirable 
mechanical and flow characterises, As pressure builds 
up on the fluid side of the valve, it reacts on the larger 
portion of the valve disc to exert an unbalanced force 
which starts to open the valve. As the valve opens, the 
displacement of the piane of the valve disc from the 
pivot clears the disc from interference with the cylinder 
to allow progressively freer motion. 

As the valve opens, the bent link 42 and angular link 
or loop 40 cooperate to shift the line of action of ihe 
spring from the ;ipe.x of the triangle formed by loop 40 
along arm 44 (as shewn in FIG. 2) to a line adjreent the 
pivot ihafi 13 (;\* shown in FIG. 2A). Tiie apex of the 
triangle is remote from the pivct sh;ift and provides a 
moment arm relatively longer than the trom:n: .irm pro- 
vided by portions of the jrm 44 nearer the pivot shaft 13. 
Spring 38. therefore, exerts a greater closing force on the 
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disc when its line of action is at the apex of the triangle 
rather than at portions of arm 44 adjacent to the pivot 
shaft. The valve, therefore, provides adequate seating 
force near closing positions and a desirable reduction in 
closing force when the valve is rotated by the fluid pres- 
sure to relatively opened positions. This lowering in the 
closing force at opened positions aids in rotating a maxi- 
mum amount of the valve disc in line with the fluid stream 
to offer minimum resistance to fluid flow when it is in 
10 opened positions (as shown in FIG. 2A). The toggle 
action is instrumental in providing a positive acting check 
valve having highly desirable unobstructed flow charac- 
teristics. 

The deflector or cup 46 first moves into positions sub- 
15 stamially obstructing fluid flow in the initial stages of 
the valve opening movement. This aids in moving the 
valve to more opened positions against the relatively 
greater force applied by spring 38 during the initial open- 
ing stages of the valve movement. 
20 Valves constructed in accordance with this invention 
have provided flow capacities equal to that provided by 
prior art valves, while requiring only approximately Vi the 
delivery pressure. Due to the reduction in flow restriction, 
the valve also is much quieter in operation than prior 
05 art valves. 

Incorporation of the entire structure within thin-walled 
cylinder 16 provides a highly compact device which may 
be conveniently installed in the field within existing fluid 
dispensing nozzles. One of these assemblies may be 
30 easily press fitted, for example, within the outlet tube of 
an existing gasoline dispensing nozzle. The assembly may 
be fitted within outlet tubes of varying sizes, for exam- 
ple, by provision of shim sleeves which may be slipped 
over the outer wall of cylinder 16 to provide a close fit 
35 within outlet tubes of varying sizes. 

This invention includes parts of simple configuration 
that may be produced by modern production methods such 
as automatic screw machines, drill jigs and punch presses. 
They may also be inexpensively produced by diccasting 
40 methods. It may be advantageously used in any fluid 
system where drip is objectionable, such as where this 
fluid is, for example, expensive, toxic, corrosive or explo- 
sive. 

What is claimed is: 
. 1. A check valve comprising a tube, a valve disc of a 
"* 5 size and shape substantially corresponding to an inner 
surface of said tube, rotatable means upon said tube pro- 
viding an axis of rotation for said valve disc, said valve 
disc being mounted within said tube by said rotatable 
means to permit said valve disc to rotate from a closed 
j0 position in which it engages said inner surface of said 
tube to open positions, a loop connected to said valve 
disc, said loop having a portion disposed close to said 
axis of rotation and another portion disposed remote from 
r . said axis of rotation, a spring anchored to said tube and 
00 connected to said loop for urging said valve disc towards 
closed postions, said portions of said loop, being con- 
nected with each other in such a manner as to shift the 
line of action of said spring closer to said axis of rotation 
when said valve disc is in relatively opened postions to 
minimize the force required to maintain said valve opened 
when said disc is oriented in said relatively open posi- 
tions, said axis of rotation being disposed closer to one 
side of said tube to eccentrically pivot said valve disc 
within it. the portion of said loop remote from said axis 
60 of rotation being closer to the point at which said spring 
is anchored to said tube when said valve disc is in the 
closed position, said other portion of said loop closer to 
said axis cf rotation being closer to said anchoring point 
-q of said spring in said tube when said disc is in said rela- 
tively open positions, said loop being attached to the up- 
stream side of said disc, said spring being anchored to a 
point in said tube upstream of said disc, an angular link 
connecting the end of said spring to said loop, and said 
"5 link being bent away from said axis of rotation to permit 
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the line of action of said spring to be diverted around 
obstructing portions of said valve disc. 

2. A check valve comprising a tube, a valve disc of a 
si/.e -iv.d shape substantially corresponding to an inner 
surface of said tube, rotatable means upon said tube pro- 
viding an axis of rotation for said valve disc, said valve 
disc being mounted within said tube by said rotatable 
means to permit said valve disc to rotate from a closed 
position in which it engages said inner surface of said 
iube to opened positions, a loop connected to said valve 
disc, said. Icop extending from one portion which is rela- 
tively close to said axis of rotation to another portion 
which is relatively remote from said axis of rotation, a 
spring anchored to said tube and loosely connected to said 
loop for urging said valve disc towards closed positions, 
said spring and said loop being constructed and arranged 
to dispose said per; ion of said loop relatively remote 
from said axis of rotation nearer to the point of anchor- 
in*.: said spring when said valve disc is in said closed posi- 
tion to forcefully maintain said valve disc closed, said 
spring and said loop being constructed and arranged to 
dispose said portion of said loop relatively close to said 
axis of rotation nearer to the point of anchoring of said 
spring when said valve disc is in opened positions to 
minimize the force required to maintain said valve in said 
opened positions, and said portions of said loop being 
smoothly connected wich each other from said one por- 
tion to the other which permits the point of connection 
of said spring to said loop io automatically shift from one 
of said portions of said loop to the other in accordance 
with which of said portions is nearer to said point of 
anchoring of said spring as said valve disc moves from 
opened to closed positions. 

3. A check valve as set forth in claim 2 wherein said 
axis of rotation is disposed closer to one side of said tube 
to eccentrically pivot said valve disc within it. 
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4. A check v?Jvc as set forth in claim 3 wheroin said 
loop is attached to ;he upstream side of said disc, and 
said spring is anchored to a point in said tube upstream 
of said disc. 

5. A check valve 2s set forth in claim 2 for convenient 
:as» filiation within a fluid conducting tube wherein said 
iitbc^ is comprised of a length of tubing for insertion 
within a fluid-conducting conduit, an extension projects 
from said length of tubing away from the upstream side 
of said disc to provide means for anchoring said spring, 
and said loop is attached to the upstream side of said disc. 

6. A check valve as set forth in claim 2 . wherein 
gasket means are installed about the outer edge of said 
disc to help seal the junction between said disc and said 
inner surface of said tube. 

7. A check vaive as set forth in claim 2 wherein a 
(low-obstructing projection extends from the upstream 
side of said disc at a portion thereof remote from said 
axis of rotation to provide increased area for reacting 
with fluid passing through said valve to maintain said disc 
in opened positions. 
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Carl Helwig, 2601 San Fernando Road, 

Los Angeles 65, Calif. 5 
Filed Aog. 28, 1961, Ser. No. 134.522 
7 Claims. (CI. 123—119) 

This invention relates to a crankcase ventilator for 
automotive vehicles. 10 

It is an object of my invention to provide a ventilator 
which is adapted to be quickly and easily installed on 
existing automobile vehicles for the purpose of provid- 
ing accurately controlled ventilation of the crankcase. 
This ventilation takes oil fumes from the crankcase and 15 
carries them back to the carburetor, resulting in in- 
creased gasoline mileage due to the recovery of a for- 
merly wasted source of fuel. It also removes the same 
fumes from the exhaust, reducing the creation of smog 
through operation of the vehicle. My invention accord- 20 
iogly increases the operating efficiency of the vehicle 
.. and reduces its exhaust gases. 

It is a more particular object of my invention to 
provide a universal crankcase ventilator kit which can 
be utilized by an automobile mechanic of average skill 25 
to install my crankcase ventilator on substantially any 
make or model of automotive vehicle. 

Another object of my invention is to provide such a 
kit which is capable of being manufactured economically 
and installed quickly so that its cost of manufacture 30 
and installation are well within the budget of substan- 
tially every driver of automotive vehicles. 

It is also among the objects of my invention to provide 
a crankcase ventilator kit which is simpler and easier to 
install than other such devices which are now in use. 35 

Yet another object of my invention is to provide a 
crankcase ventilator which is simpler and more efficient 
in its construction than similar devices now in use and 
which will last longer and will not become sludged up 
or rendered inoperable in use. 40 

Another object of my invention is to provide a device 
which is also capable of being used to carry exhaust 
gases from the exhaust manifold of the vehicle back 
to the intake manifold. My device may be so used 
either alone or in combination with another device used 45 
as a crankcase ventilator. It has been found that the 
combination of the two devices is particularly effective in 
improving the gasoline mileage of the vehicle. 

My invention also comprises such other objects, ad- 
vantages and capabilities as will later more fully appear 
and which are inherently possessed by my invention. 

While I have shown in the accompanying drawings 
preferred embodiments of my invention, it should be 
understood that the same, are susceptible of modification 65 
and change without departing from the spirit of my in- 
vention. 

Referring to the drawings: 

FIG. I is a perspective view of a portion of an auto- 
motive vehicle engine, showing my crankcase ventilator «0 
in use thereon; 

FIG. 2 is an enlarged detailed sectional view of the 
connection of the ventilator to the road draft port; 

FIG. 3 is an enlarged detailed sectional view of the 
connection of the ventilator to the intake manifold; 65 

FIG. 4 is an enlarged side elevational view of the valve 
control member; 

FIG. 5 is an enlarged detailed sectional view taken on 
lines 5—5 of FIG. 4, showing both of the leaf springs 
in section; r * 70 

FIG. 6 is a perspective view of the inside of the two 
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parts of the valve control member which is shown in sec- 
tion in FIG. 5; 

FIG. 7 is a perspective view of an alternative em- 
bodiment of my invention, showing a portion of an auto- 
motive vehicle engine, with my crankcase ventilator in 
use in combination with a second valve control member 
for carrying heated air from the exhaust manifold back 
to the intake manifold; 

FIG. 8 is an enlarged sectional view of the connection 
of this embodiment of my invention to the exhaust mani- 
fold; 

FIG. 9 is an enlarged sectional view of the T-fitting 
connection of this embodiment of my invention to the 
intake manifold; 

FIG. 10 is an enlarged sectional view of the second 
valve control member of this embodiment of my inven- 
tion. 

A preferred embodiment which has been selected to 
illustrate my invention is connected at one end to the 
intake manifold 9 of the automotive vehicle. Referring 
to FIG 3 of the drawings, an opening 10 is drilled into 
the intake manifold as close to the base of the carburetor 
8 as possible. Care must be taken not to drill the open- 
mg 10 into the exhaust passage which runs through many 
manifolds. A self-tapping fitting 11, which is part of 
my crankcase ventilator kit, has a screw threaded lower 
end 12, which is inserted into the opening 10 

The upper end of the fitting 11 is provided with an 
internally screw threaded opening 13, which extends hori- 
zontally inwardly from the side of the fitting 11 and 
connects with a passage 14, which extends downwardly 
through the screw threaded lower end 12. 

A hollow hose connector 15 has an externally screw 
threaded end 16 which fits within the opening 13 in the 
?i lA 1 '. ? e connector 15 h as a hexagonal flange 
17 which is disposed adjacent to the screw .threaded end 
16. The end of the connector 15 remote from the end 
16 is provided with an annular bead 18. 

A hose 19 is preferably formed of 'oil and gasoline 
resistant material such as neoprene. One end of the 
hose 19 fits over the unthreaded end of the connector 

♦if' a b0se 19 fits over **** bead ^8 and abuts against 
the flange 17. A circular spring clip 20 fits around the 
end of the hose 19 to secure it firmly to the connector 

The opposite end of the hose 19 is connected to the 
hollow outlet tube 21 of a valve control member 22 
The hose 19 is held in place by another spring clip 20* 
The valve control member 22 includes a casing navinir 
two parts 23 and 24, which are secured together. The 
outlet tube 21 is connected to the casing part 23 

Mounted within the casing part 23 is an elongated leaf 
spring 25, one end of which is secured to the casing 
part 23 by a rivet 41. The opposite end of the leaf 
spring 25 carries a circular metal seal 26, which is se- 
cured thereto by a rivet 27. The seal 26 is disposed 
adjacent to the inner end of the outlet tube 21 and is 
normally urged by the leaf spring 25 toward a position ' 
in which it engages and closes off the inner end of the* 
outlet tube 21. t 

A first adjusting screw 28 extends through the casing 
part 23 so that its inner end engages the end of the leaf 
spring 25 adjacent to the rivet 41. The head of the 
screw 28 is slotted to permit its adjustment by use of 
a screwdriver. A coil spring 29 surrounds the shank of 
the screw 28 between the head and the casing part 23 
to prevent accidental or undesirable rotation of the screw 
28 and hold it in the position to which it is adjusted. 

A second adjusting screw 30 extends through the op- 
posite casing part 24 and has its inner end disposed ad- 
jacent to and in alignment with the circular seal 26. The 
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screw 39 is similarly provided with a slotted head and 
a retaining coil spring 31. It will be noted that the 
first adjusting screw 28 when moved inwardly acts to 
move the seal 26 away from the inner end of the outlet 
tube 21 to permit a small amount of flow through the 
outlet tube 21. The second adjusting screw 30, when 
moved inwardly, acts to limit the opening movement of 
the seal 26 in order to make its subsequent return to 
closed position more certain. 

A second and non-adjustable leaf spring 32 is mount- 
ed within the casing part 24 by a rivet 33 which extends 
through one end of the leaf spring, 32. The other end 
of the spring 32 carries a resilient circular seal 34. The 
seal 34 is aligned with and disposed adjacent to the in- 
ner end of an inlet tube 35, which is connected to the 
casing part 24. The leaf spring 32 is bent so that the 
seal 34 is normally spaced a substantial distance away 
from the inner end of the inlet tube 35, as shown in 
FIG. 5 of the drawings. 

A second hose 36 is connected at one end to the inlet 
tube 35 and held there by a spring clip 20. The opposite 
end of the second hose 36 fits over one half of a hol- 
low connector 37 and is held thereon by a spring clip 
20. The other half of the connector 37 fits within a 
resilient plug 38, the outer periphery of which is pro- 
vided with serrations 39 which frictionally engage the 
inner walls of the road draft port 40 of the automotive 
vehicle, from which the road draft tube has .first been 
removed. 

These comprise all of the portions of my crankcase 
venjjlator and kit In order to adjust the ventilator after 
it has been installed in the manner described, the motor 
of the vehicle is warmed up and a vacuum gauge is used 
with the engine at idle speed. The first adjusting screw 
28 is tightened until the vacuum gauge gives a reading 
*A" to W less than the normal reading. This does 
not adversely affect the idling operation of the vehicle. 

The vehicle is then put in gear and the motor speed 
increased, slowly until the leaf spring 25 opens. This is 
indicated by a sharp decrease in the vacuum gauge read- 
ing. After the spring 25 opens, the motor speed is 
decreased slowly to idle and the second adjusting screw 
30 is tightened until the spring 25 closes. The closing 
of the spring 25 can be heard and is also indicated by a 
sharp increase in the vacuum indication on the gauge. 
The engine speed is then increased and decreased slow- 
ly several times to be certain that the spring 25 just 
closes as the engine returns to idling speed. The sec- 
ond screw 30 is then tightened three additional rota- 
tions. 

The purpose of the second adjusting screw 30 is to 
prevent the spring 25 from opening too far and to make 
certain that it returns to its closed position. The setting 
of the second adjusting screw should be such that the 
spring 25 will return to its closed position when the 
vacuum is in the range from six inches to twelve inches. 
The closing of the spring 25 cuts off the supply of au- 
to the intake manifold, to prevent malfunctioning of the 
engine due to too lean a mixture. 

It should be noted that when the motor of the ve- 
hicle is at idle speed, the adjusting screw 28 holds the 
seal 26 a slight distance away from the, inner end of 
the outlet tube 21, despite the high vacuum which urges 
the seal 26 toward closed position. When the motor 
is accelerated, the amount of vacuum is decreased and 
the spring 25 moves the seal 26 a substantial distance 
away from the outlet tube 21 and into engagement with 
the inner end of the second adjusting screw 30. When 
the motor is decelerated back toward idle, the vacuum) 
increases and moves the seal 26 back toward the outlet 
tube 21 against the pressure of the leaf spring 25. 

The leaf spring 32 is a. safety precaution, to prevent 
a backfire from going back to the crankcase, which con- 
tains explosive gases. A backfire will move the seal 34 
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into sealing engagement with the inlet tube 35, to pre- 
vent the backfire from reaching the crankcase. 

Referring to FIGS. 7-10 of the drawings, a second 
device of substantially the same construction described 
above can be installed on the vehicle simultaneously with 
the crankcase ventilator to carry a limited amount of 
heated air from the exhaust manifold to the intake mani- 
fold. This combination results in a saving , of gasoline 
and a corresponding increase in the miles per gallon ratio 
of the vehicle, particularly at speeds under 50 miles per 
hour. 

This construction is extremely similar to the one de- 
scribed above and will accordingly be summarized brief- 
ly. It utilizes a T-fitting 50, which extends into an open- 
ing in the intake manifold. A crankcase ventilator is 
connected to one side of the T-fitting 50. Since this 
ventilator is identical with the device described above, 
the same reference numbers have been utilized. Con- 
nected to the other side is a connector 51, to which one 
end of a hose 52 is held by a spring clip 53. The oppo- 
site end of the hose 52 is connected to the outlet tube 

54 of a second valve control member 55. Mounted with- 
in the second valve control member 55 is a leaf spring 
56, which is held by a rivet 57. The leaf spring 56 
carries at its opposite end a seal 65, which is adapted 
to close off the outlet tube 54. A first adjusting screw 
58 and second adjusting screw 59 are constructed and 
function in the same manner described above. There is 
no second or backfire spring utilized in the second valve 
control member 55. 

The inlet tube 60 of the second valve control member 

55 is connected to one end of a second hose 61, the 
opposite end of which is secured to a connector 62. 
The connector 62 is screw threadedly connected to a 
self-tapping fitting 63, which extends into, an opening 
drilled into the exhaust manifold 64. 

In use, it has been found that the combined action of 
the crankcase ventilator and controlled return from the 
exhaust manifold provides improved gasoline mileage for 
the vehicle. 

I claim: 

1. A device of the class described for automotive ve- 
hicle engines of the type having an intake manifold and 
a crankcase, said device comprising a fitting screw thread* 
edly extending into an opening, in the intake manifold, 
a hose having one end thereof connected to said fitting, a 
valve control member having an inlet tube on one side 
thereof and an outlet tube on the other side, the opposite 
end of said hose being connected to said outlet tube, an 
elongated leaf spring mounted within said control mem- 
ber and secured at one end thereof to said control 
member, a seal carried by the opposite end of said leaf 
spring, said seal being adapted to- close off said outlet 
tube, a first adjusting screw mounted on one side of said 
control member and adapted to engage one side of said 
leaf spring between the ends thereof to move said seal 
away from said outlet tube, a second adjusting screw 
mounted on the opposite side of said control member and 
adapted to engage the other side of said leaf spring ad- 
jacent to said seal to limit the movement of said seal away 
from said outlet tube, a second hose having one end 
thereof connected to said inlet tube, the opposite end of 
said hose being connected to a resilient hollow plug, said 
plug having external serrations engaging the walls of an 
opening in the crankcase. 

2. The structure described in claim 1 and a second 
leaf spring mounted within said valve control member, 
said leaf spring having a seal at one end thereof adapted 
to close off said inlet tube, said second leaf spring being 
bent so that said inlet tube is normally open, said spring 
adapted to be flexed to move said seal and close off said 
inlet tube to prevent a backfire from passing through 
said control member into the crankcase of the vehicle. 

3. A device of the class described for automotive ve- 
hicle engines of the type having an intake manifold and 
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a crankcase, said device comprising a fitting extending 
into an opening in the intake manifold, a hose having one 
end thereof connected to said fitting, a vaJve control 
member having an inlet tube and an outlet tube, the 
opposite end of said hose being connected to said outlet 
tube, an elongated leaf spring mounted within said con- 
trol member, a seal carried by said leaf spring, said seal 
being adapted to close off said outlet tube, a first adjust- 
ing screw on said control member adapted to engage one 
side of said leaf spring between the ends thereof to move 
said seal away from said outlet tube, a second adjusting 
screw on said control member adapted to engage the other 
side of said leaf spring adjacent to said seal to limit the 
movement of said seal away from said outlet tube, a sec- 
ond hose having one end thereof connected to said inlet 15 
tube, the opposite end of said hose being connected to a 
resilient hollow plug, said plug frictionally engaging the 
walls of an opening in the crankcase. 

4. A device of the class described for automotive ve- 
hicle engines of the type having an intake manifold and a 20 
crankcase, said device comprising a fitting connected to 
the intake manifold, a hose having one end thereof con- ' 
nected to said fitting, a valve control member having an 
inlet and an outlet, the opposite end of said hose being 
connected to said outlet, an elongated leaf spring mounted 
within said control member, a seal carried by said leaf 
spring, said seal being adapted to close off said outlet, a 
first adjusting screw on said control member adapted to 
engage said leaf spring to move said seal away from said 
outlet, a second adjusting screw on said control member 
adapted to limit the movement of said seal away from 
said outlet, a second hose having one end thereof con- 
nected to said inlet, the opposite end of said hose being 
connected to a resilient hollow plug, said plug being con- 
nected to the crankcase. 

5. A device of the class described for automotive ve- 
hicle engines of the type having an intake manifold and a 
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crankcase, said device comprising a valve control mem- 
ber having an inlet connected to the crankcase and an 
outlet connected to the intake manifold, an elongated leaf 
spring mounted within said control member, a seal car- 
ried by said leaf spring adapted to close off said outlet, a 
first adjusting screw on said control member adapted to 
move said seal away from said outlet and a second ad- 
justing screw on said control member adapted to limit the 
movement of said seal away from said outlet 

6. The structure described in claim 5, said engine hav- 
ing an exhaust manifold, and a valve control member 
having an inlet connected to the exhaust manifold and 
an outlet connected to the intake manifold, an elongated 
leaf spring mounted within said second control member, 
a seal carried by said leaf spring adapted to close off the 
outlet, of said second control member, and an adjusting 
screw on said second control member adapted, to move 
said seal away from the outlet of said second control 
member. 

7. In an automotive vehicle engine of the type having 
an intake manifold, an exhaust manifold and a crankcase, 
a first valve control member having an inlet connected 
to the crankcase and an outlet connected to the intake 
manifold, means carried by said valve control member for 
controlling the flow of gases from the crankcase to the 
intake manifold and a second valve control member 
having an inlet connected to the exhaust manifold and 
an outlet connected to the intake manifold, and means 
carried by said valve control member for controlling the 
flow of gases from the exhaust manifold to the intake 
manifold. 
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BACKFLOW PREVENTION DEVICE 
Donald G. Griswold, 2231 Pacific Drive, Corona De! Mar, 
Calif.; Miles M. Cbard, 1100 Clay St., Newport Beach, 
Calif.; Fred K. Wycfcoff, 30802 S. Coast Highway, 
Laguna Eeacb, Calif.; and William S. Grau, 446 Irvine 
Ave., Newport Beach, Caiif. 

Filed June 26, 1961, Ser. No. 119,553 
28 Claims. (CI. 137—107) 

This invention relates to backflow prevention devices 
adapted to prevent contamination of public water dis- 
tribution systems supplying drinking water to dwellings, 
hotels, factories, shipyards, docks and other facilities, 
public buildings, etc. 

Sanitary engineers and health authorities are now more 
concerned than ever before with the importance of pro- 
tecting public water supply systems against contamination 
resulting from cross-connections or back siphonage of 
unpotable water into the city water mains from a consum- 
er's property. The records are replete with histories of 
epidemics of amoebic dysentery and other ailments which 
have resulted in serious illnesses and, in many instances, 
death, and which are directly traceable to the pollution 
of water supply systems. 

While previous attempts have been made to meet the 
problem of backflow prevention, there still remains a 
need for a simple device that provides positive protection 
against backflow, but which is not affected by variations 
in line pressure, and which does not produce an exces- 
sively high pressure drop at the consumer's supply point 
during normal flow condition and under periods of high 
demand such as might occur during a fire. Thus, where- 
as prior units operate properly at certain line pressures, 
but waste water by excessive discharge of water to at- 
mosphere upon increase in line pressure, the present unit 
is relatively unaffected by such variations. Also, whereas 
prior units have produced a line pressure drop of about 
20 p.s.i,, the present units operate with an appreciably 
lower pressure drop of 8V$ p.s.i. under corresponding 
flow rates in gallons per minute (g.m.p.). 

Most backflow prevention units include shut-off valves 
of some sort at the opposite ends of the unit, two check 
valves between the shut-off valves, and a relief valve 
arranged to drain the space between the two check valves 
in the event that a backflow or other malfunction arises. 
The check valve at the end of the unit that is connected 
with the water main is commonly referred to as the first 
check, or number one check, and the check valve at the 
end of the unit connected with the consumer's pipe sys- 
tem is commonly referred to as the second check, or the 
number two check. 

The foregoing advantages of the present backflow pre- 
vention unit are attained by using specially designed 
check valves that function without inducing high pres- 
sure drops across the unit, and by employing with these 
check valves, a specially designed relief valve that will 
respond to low differential pressures, and wich is unaf- 
fected by variations in line pressure, within the operat- 
ing pressure range of the unit. 

The principal object of -the invention is to provide a 
backflow prevention device that will meet and comply 
with all known sanitation requirements. 

Another object is to provide a dependable backflow 
unit that will positively prevent ail return flow of water 
therethrough from the consumer's pipe system to the 
water supply mains, or from any non-potable source of 
water to a potable system within a consumer's property. 

Another object is to provide a backflow unit, includ- 
ing check valves that are positively closed and main- 
tained closed by a toggle lever arrangement whenever 
the pressure at the supply main end of the unit is approxi. 



mately equal to that at the service pipe end of the unit, 
and which check valves are positively held closed by the 
toggle mechanism except when the difference in pres- 
sure between the supply main and the service pipe exceeds 
5 the closing forces acting on the check valves by a prede- 
termined amount. 

Another object is to provide a backflow unit, including 
a pair of check valves which, when in their open posi- 
tion, permit a clear or substantially unobstructed flow 
10 of water through the unit. 

Another object is to provide a blackflow unit which 
includes check vaives that provide for a low pressure 
drop across the unit, and wherein the first check valve 
produces a greater pressure drop than the second check 
15 valve. 

A very important object is to provide a backflow unit 
having a relief valve that will open in response to a low 
pressure differential across the first check valve. 
A still further object is to provide a backflow unit 
20 that can be completely assembled at the factory, shipped 
in toto, readily installed in a water supply main as an as- 
sembled unit, and serviced by gaining access to the work- 
ing parts of the valves without removing the unit from 
the main. 

25 A further and more specific object is to provide a check 
valve that provides for substantially unobstructed flow 
therethrough, and which includes a toggle lever system 
normally urging the valve to' closed position with a pow- 
erful and increasing force as the closed position is ap- 
30 proached, and which requires a relatively low pressure 
differential to effect opening thereof, and wherein the 
force required to hold the valve open decreases as the 
flow rate increases in the normal operational range of 
the unit. 

35 Another specific object is to provide a pressure differ- 
entially operated relief valve wherein the pressures are 
substantially balanced so that it will not open until the 
differential pressure is about 2 pounds or less, regardless 
of variations in line pressure within the pressure range of 
40 the unit, whereby needless opening of the relief valve and 
waste of water is avoided. 

Other objects and advantages of the invention will be 
pointed out hereinafter and will be apparent from the 
following description taken in conjunction with the ao 
45 companying drawings in which: 

FIG. 1 is an elevational view of a backflow preven- 
tion unit embodying the principles, of the present inven- 
tion; 

FIG. 2 is a plan view of the backflow unit shown in 
50 FIG. 1; 

FIG. 3 is a diagrammatic, longitudinal sectional view 
through the backflow unit of FIG. 1, but showing the 
parts of the check valves and relief valve in the positions 
they assume during a normal flow condition; 
55 FIG. 4 is a view similar to FIG. 3, but showing the 
check valves and the relief valve in the positions they 
assume during a backflow or leakage condition of the 
check valve at the consumer end of the unit; 
FIG. 5 is an enlarged vertical sectional view through 
60 one of the check valves, taken on the line 5—5 of FIG 
2, showing the valve in fully closed position; 

FIG. 6 is a view similar to FIG. 5, but showing the 
valve in its fully open position; 
FIG. 7 is a horizontal sectional view taken on the line 
65 7—7 of FIG. 5; 

FIG. 8 is a fragmentary vertical sectional view taken 
on the line 8 — 3 of FIG. 6; 

FIG. 9 is an enlarged fragmentary sectional view illus- 
trating certain important details of the seat and valve disc 
70 retainer of the check valve shown in FIG. 5; 

FIG. 10 is a vertical sectional view through the pres- 
sure differential operated relief valve taken on the line 
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10—10 of FIG. 2. the valve inlet being shown out of 
correct phase to facilitate illustration; 

FIG. II is an enlarged fragmentary sectional view of 
the seat and cooperating valve element of the relief valve 
shown in FIG. 10; 

FIG. II A is a fragmentary sectional view of a modi- 
fied seat; 

FIG. 12 is a graph showing the pressure characteristics 
of a backflow unit for a 2" pipe line, including an indi-„ 
cation of the pressure loss at various flow rates across 
the entire unit, across the first check valve and across the 
second check valve; and 

FIG. 13 is a similar graph for a backflow unit for a 
4" pipe line. 

Referring to FIGS. 1 and 2, the backflow unit com- 
prises a first check valve 1 and a second check valve 2, 
the valves having flanged ends connected by bolts 3. A 
conventional, flanged gate valve 4 is secured at the inlet 
side of the check valve 1 by bolts 5, and the inlet of 
the gate valve 4 is connected to a supply main 6 (shown 
in dot-and-dash lines) by bolts 7. A conventional, flanged 
gate valve 8 is connected to the outlet end of the check 
valve 2 by bolts 9, and its outlet side is connected with 
a service pipe 10 (shown in dot-and-dash lines) by bolts 
11. A relief valve 12 is connected by a pipe nipple 12a 
with the check valve 1 so that its inlet communicates with 
a zone Z including the outlet of the check valve 1 and the 
inlet of the check valve 2. as is best indicated in FIG. 4. 
The relief valve 12 includes pressure chambers (de- 
scribed later) that are connected with the inlet side of the 
sheck valve 1 by a conduit 13 and with the inlet side of 
the check valve 2 by a conduit 14. 

The gate valves. 4 and 8 are conventional and serve as 
shut-off valves for isolating the backflow unit from either 
the supply main 6 or the service pipe 10 for inspection or 
repair. 

The check valves I and 2 are preferably alike and a 
description of one will suffice for both. The details of 
the check valve are shown in FIGS. 5 to 9, wherefrom it 
will be seen that the valve includes a body 15 having an 
inlet 16 and an outlet 17 axialiy aligned therewith. The 
inner end of the inlet 16 is threaded to receive a seat 18. 
As is best shown in FIG. 9, the valve body 15 is machined 
to privide a flat, annular shoulder 19 disposed perpendicu- 
lar to the axis of the seat 18. The seat 18 has a flat sur- 
face 20 that engages the shoulder 19. A flange 21 pro- 
jects laterally from the seat 18 and is spaced from the 
shoulder 20. The inner face 22 of the seat 18 is bev- 
eled on an angle of about 5* and merges into a chamfered 
portion 23. The purpose of the flange 21 will be ex- 
plained more fully hereinafter. 

The scat surface 22 is adapted to be engaged by a disc 
24 which may be of synthetic rubber or other yieldable 
material. The disc 24 is received in a groove 25 in a 
disc retainer 26 having a marginal flange 27 of approxi- 
mately the same outside diameter as the flange 21, so 
that it is adapted to engage therewith under abnormal 
wear or compression of the disc 24, as will be explained 
more fully hereinafter. The disc retainer 26 has a cen- 
trally threaded opening 23 for receiving a screw 29 that 
extends through a disc guide 30 to clamp the disc 24 in 
place. 

The disc retainer 26 aho has a pair of spaced ears 32 
which receiver pin 33 for pivotally connecting one end of 
a pair of links 34 thereto. The pin 33 extends through 
a hinge member 35 that has a laterally extending eye 37 
for pivotally mounting the same upon a pin 38. The 
valve body 15 has aligned threaded openings 39 in the 
opposite side walls thereof for receiving the pin 38. Plugs 
40 mounted in the openings 39 retain the pin 38 within 
the valve body 15. 

The valve body 15 also has aligned bosses 41 on the 
opposite sides thereof which have openings 42 for a pin 
43. The outer ends of the openings 42 are threaded and 
closed by plugs 44. A lever arm 45 has a pair of spaced 
ears 46 at one end that have openings for pivotally mouiit- 
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ing the same upon the pin 43. Triangular webs 47 re- 
inforce the lever 45 adjacent the ears 46. The opposite 
ends of the lever 45 is connected by a pin 48 with the 
links 34, and as is evident from the drawings, the dis- 

5 tance between the axes of the pins 43 and 48 is slightly 
less than about four times the distance between the axes 
of the pins 33 and 48. 

A yoke 49, see FIG. 8, has a pair of depending ears 
50 through which the pin 43 extends. As is here shown, 

10 the lever 45 is mounted on the pin 48 between the links 
34. The yoke 49 includes an elongated cylindrical por- 
tion 51 that is tapered at its upper end 52. The cylindri- 
cal portion 51 has diametrical, outwardly projecting stops 
53 at its base. A compression spring 54 scats on the yoke 

j 5 49 in the region of the stops 53. 

The valve body 15 has a circular opening 55 at its 
upper end that is closed by a cover 56 having a central 
conical boss 57, A gasket 58 is disposed between the 
body 15 and the cover 56. Bolts 59 extend through the 

no cover 56 and gasket 58 into threaded openings in the 
body 15 for mounting the cover .56 in place. A threaded 
vent opening 60 in the boss 57 is closed by a plug 61. 
The interior of the boss 57 includes a shoulder 62 that 
serves as a seat for the upper end of the spring 54. 

25 It will be understood that the proportions and arrange- 
ment of the lever 45, the links 34 and the pivot pins 33, 
38, 43 and 43 are such that a toggle mechanism is formed 
wherein, when the valve is fully opened, the axis of 
the pin 48 lies above a line drawn through the axes of 

30 the pivot pins 33 and . 43 and that when the valve is 
fully closed the axes of the pin 48 lies on a line interme- 
diate lines drawn through the axes of pivot pins 43 and 
33. It will also be understood that the spring 54 acts on 
the toggle linkage through the yoke 49, tending at all 

3 5 times to urge the valve disc 24 into engagement with the 
seat surface 22. It.will .be further observed that the 
. valve body 15 is devoid of any interior obstructions be- 
tween the valve seat 13 and the outlet opening 17, where- 
by fluid can flow through the valve with a minimum 

40 pressure loss. It will be still further understood that 
when . the valve is in its wide-open position, as shown in 
FIG. 6, pivot pin 48 is substantially vertically aligned 
with the axis of the spring 54, and that the stops 53 on 
the yoke 49 engage the lower surface of the cover 56 
and positively limit the extent of opening of the valve and 

45 also the extent of compression of the spring 54. This 
spring is preferably made of stainless steel and is de- 
signed so that for a 2" valve, a pressure differential of 
about 5.6 p.s.i. is required to start opening movement of 
the first check valve 1, with a required increase in this 

60 differential up to slightly under 8 p.s.i. to initially open 
the valve approximately one to two degrees. The 8 
p.s.i. differential pressure, it will be noted, corresponds 
to a flow rate of about 6 g.p.m. However, once the check 
valve has been opened, the differential pressure required 

55 to maintain the same open, decreases as the rate of flow 
increases. Thus, at a flow rate of about 90 g.p.m., 
the pressure loss through the first check valve, due to 
the force required to maintain. jhe valve open, is about 
4.6 p.s.i., or about 1 p.s.i. less than the unseating force. 

60 The second 2" check valve 2 is preferably identical to 
the check valve 1, but is provided with a weaker spring 
54a, FIG. 3, having the pressure loss characteristics illus- 
trated in FIG. 12. Thus, the pressure differential required 
to unseat the disc of check valve 2 is about 1.8 p.s.i. 

65 rising to about 2.6 p.s.i. to effect opening of the valve, 
with a flow of about 4 g.p.m. As the flow. rate increases, 
there is a decrease in the pressure drop so that for the 
same flow rate of 90 g.p.m., the pressure drop is about 
2.2 p.s.i. and gradually increases as the flow rate increases. 

70 The overall pressure drop characteristics of the backflow 
unit are represented by the top curve of FIG. 12. 

In the case of a unit having 4" check valves, the valves 
and springs are designed so that the pressure drop inci- 
dent to unseating the valve discs is about the same as in 

75 the 2" unit, as will be seen from a comparison of FIG. 13. 
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with FIG. 12. In ihe 4" unit also, the pressure drop de- 
creases as the flow rate increases, except when extremely 
high flow rates arc reached. 

A 1" pressure differential relief valve may be used for 
3 4" to 214" backflow units and a 2" relief valve may be 
used for 3" to 10" backflow units. 

The details of the differential pressure relief valve 12 
are shown in FIGS. 10 and 11. This valve has a body 
made of four sections 63, 64, 65 and 66. The lower 
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ccives a spacer sleeve 114, the lower end of which is 
engaged with the clamping disc 111. 

The section 66 serves as a cover and has a groove 115 
at its lower edge, which receives the thickened margin 116 
cf a rolling diaphragm 117 that is identical to the dia- 
phragm 110. A clamping washer 118 is engaged with the 
upper end of the spacer 114 and forms a support for the 
lower side of the diaphragm 117. A piston 119 is 
mounted upon the stem portion 106 and engages the up- 
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the stem 78 is threaded, and a nut 120 mounted thereon 
secures the clamping disc 102, diaphragm 101, piston 105, 
diaphragm 110, clamping disc 111, sleeve 114, clamping 
disc 118, diaphragm 117, and piston 119, in assembled re- 
lation with the valve stem 78. It will be noted that the 
clamping discs 102, 111 and 118 all have margins that 
are cupped to provide good support for the rolling dia- 
phragms associated therewith. The valve stem surfaces 
77 and 114 are fluorocarbon resin to provide a slippery 
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ceiying one end of the pipe nipple 12a, the other end of 
which is mounted in a threaded opening 69 formed in a 
boss 70 projecting from a side wall of the check vaJve 
body 15, as indicated in FIG. 7. The section 63 has a 
partition 71 with a threaded opening in which a seat 72 is 7 = 
mounted. A discharge opening 73 is disposed below the 
seat 72 and its upper portion is somewhat dome-shaped, 
as indicated at 74, in order to provide minimum resist- 
ance to the discharge of water through the seat 72. The ana are nuorocaroon resin to provide a slippery 
outlet 7* is devoid of threads and is surrounded by a bead 20 surface to reduce friction in the operation of the relief 
7ja m order to avoid attempts to attach a pipe or other valve. 

conduit to said outlet, which is intended to discharge to The sections 64 and 65 are maintained in proper regis- 

ThS.T'r « - , a n L • tration by a mar S inal f idge 121 on the section 64 and a 

The body section 63 includes an upper wall /5 having complementary marginal recess 122 formed in the section 
an opening 76, which shdably receives an enlarged por- 25 65. The section 65 and cover 66 are maintained in regis- 

vX L° m u V -IZ T m 1* ' T 5 C , I0 T Cnd J 9 ,* thC trati0Q by a simiIar rid * e and recess ^rangement. a! is 

11 k f Md ^ re . aded f d exl f nds . frorn a shown in FIGS. 1 and 2, the section 63 has a generally 

shouldci 80 that forms an abutment for a c amping disc square flange 123 at its upper end, and the cover section 

IL t Th T 82 a V™*** ™™S a valve 66 has a similar flange 124 formed at its lower end A 

J u iS? 1 k m ° Un . «c 0I VL he ,- ten o /° r ' 30 stud 125 is mounted at each corner of the flange 123 and 
id is he d in v ace bv a nut 85. The Hkc fid rn. *w M *i. .1 u . . , . ° °" u 



lion 79 and is held in place by a nut 85. The disc 84' co- 
operates with the scat 72 for controlling flow through the 
relief valve 12. 
As is best shown in FIG. II, the seat 72 has an in 



extends through an opening in a corner of the flange 124. 
A nut 126 is threaded onto each stud 125 for securely 
clamping the body sections 63, 64, 65 and 66 together 



cal surface merges into a cylindrical surface 87 defining, 
in part, a raised seat or ridge 88. The outer surface of the 
ridge 88 is formed on a slight radius starting at the cylin- 
drical surface 87, and merges into an inclined outer sur- 
face 89 that extends on an angle of about 25°. This angle 
may be varied but should not exceed 40°. 

The purpose of the raised seat 88 with its radius and 
inclined surface 89 is to prevent water discharging un 



- engaged by the lower end of the 
screw 128 and receives the upper end of a compression 
spring 130, the lower end of which is engaged with the 
piston 119. The purpose of the screw 128 is to vary the 
40 force that may be exerted by the spring 130 to meet vari- 
ous installation requirements, it being understood that 
the screw 128 may be omitted if desired and a calibrated 
spring of predetermined force characteristics used. 
The intermediate wall 112 in the section 65 provides 



der pressure from creating a suction action that would dK zn uLTZ^r In . thc SC l ti0n 65 pr ° 

tend to make ihc valve disc S4 flutter and/or suck it toward 45 5? "55 cna ? ber ^l and a lower chamber 132. A 
ri^cA.i ^ru;™ ti;.,, .,-!... t tnreaaea opening 133 communicates with th*» rhn, 



closed position, and thus close valve 12 when it should 
remain open. It will be noted incidentally that the por- 
tion of the valve stem 78 between the enlargement 77 and 
the reduced portion 79 is reduced in diameter to increase 
the flow capacity through the valve seat 72, the flaring 
adjacent to the clamping disc 81 aiding in streamlining 
the flow through the valve. 
The upper wall 75 of the body section 63 is recessed as 
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threaded opening 133 communicates with the chamber 
131 and has a conventional fitting 134 mounted therein 
which is connected to one end of the conduit 13 leading 
from the inlet chamber of the check valve 1. A similar 
threaded opening 135 communicates with the lower cham- 
ber 132 and has a fitting 136 mounted therein which is 
connected to one end of the conduit 14 leading from the 
inlet of the check valve 2. 
Pressure fluid communicated to the chamber 131 



indicated at 90 for the reception of the lower end of the Pressure fluid communicated to the chamber 131 

section 64. The lower surface of the section 64 has a 65 uu ? onduU 13 w ^ act upon the valve stem 
ornnvp u/SJrh mroiv^c tv,« xi,^-'^:^!-* — i -.1 — _t through the diaphragm 117, in opposition to the force of 

the spring 130, and tend to move the valve stem 78 in a 
direction to close the relief valve 12 or to maintain it 
closed. On the other hand, pressure fluid communicated 
60 to the chamber 132 through the conduit 14 will act on the 
valve stem 78 through the diaphragm 110 and tend to 



groove 99, which receives the duter'thickened edge 100 of 
a rolling diaphragm 101. A clamping disc 102 is"mounted 
upon the valve stem 78 and engages the upper face of the 
stem enlargement 77 to. form a support "for the lower 
side of the diaphragm 101. The section 64 contains a 
chamber 103 that continuously communicates with the 
atmosphere through vent openings 104 located at the 
lower part cf the chamber 103. A piston ICS is mounted 
upon a reduced upper extension 106 of the valve stem 78 
and has a cylindrical central projection 107 that engages 
the upper surface of the diaphragm 103. 

The section 64 lias a groove 108 formed in its upper 
surface to receive the thickened margin 109 of a rela- 
tively larger rolling diaphragm 110. The lower surface 
of the diaphragm 110 engages the upper surface of the 
piston 205, and a clamping disc 111 engages the uoper 
surface of diaphragm 110 to clamp it against the piston. 

The section 65 has an intermediate transverse wall 112 



move the valve stem 78 in a direction to open the relief 
valve 12. It will be noted that the pressure in the chamber 
132 is supplemented by the force of spring 130 in tending 
65 to open the relief valve 12. 

The force exerted by the spring 130 is preferably such 
that a pressure differential of only 2 pounds or less in the 
chambers 131 and 132 will cause the relief valve 12 to 
open and thereby effect drainage of any liquid in the 
70 zone Z, as will be explained more fully hereinafter In 
this connection, the cover section 66 is vented to the at- 
mosphere through openings 137, so that atmospheric 
pressure acts upon the upper side of the piston 119 and 
on the diaphragm 117 against the hydraulic pressure in 
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the lower surface of the piston 105 and diaphragm 110 
through the vent openings 104, against the hydraulic pres- 
sure in the chamber 132. The wall 75 of the section 63 
has vent openings 138 which communicate the inlet pres- 
sure of the relief valve 12 to the lower side of the clamping 
disc 102 and the diaphragm 101. Atmospheric pressure 
is effective upon the upper side of the diaphragm 101 
through the vent openings 104. 

The vent openings 104 and 137 serve the additional 
purpose of enabling malfunctioning of the unit to be 
detected. Thus, if either the diaphragm 101 or llO.should 
leak, water could escape from the chamber 103 through 
the vents 104, thereby indicating that one or the other of 
the diaphrams requires repair. Similarly, the vent open- 
ings 137 .would indicate leakage past the diaphragm 117. 
A further indication of leakage is provided by the presence 
of a radial passage 138a in the wall 112, this passage ex- , 
tending from the spacer opening 113 to the exterior of 
the section 65. A seal against leakage through the pas- 
sage 138a is normally effected by conventional O-rings 
139 surrounding the spacer 114. 

The fixed (or adjusted) force exerted by the spring 
130 is preferably 3 p.s.i. plus or minus VS. p.s.i. difference 
in pressure between chambers 132 and 131, The effective 
areas of the diaphragms 110 and 117 are equal. The ef- 
fective area of the diaphragm 101 is equal to the effec- 
tive area at the seat 72. Thus, the hydraulic forces can 
be virtually balanced, and the spring load becomes the 
major factor tending to open the relief valve 12. 

The design of the relief valve 12 is such that when 
operating as a component of a backfiow unit, it will nor- 
mally remain in a closed position so long as the difference 
in the pressures at the inlet of the check valve 1 and in 
the zone Z between the two check valves 1 and 2, ex- 
ceeds 2 p.si.. If the pressure differential drops to 2 p.s.i. 
the relief valve 12 will open, and continue to open wider 
should the pressure in the zone Z decrease relative to 
the pressure at the inlet side of the check valve 1. 

In the normal operation of the present backflow unit, 
check valves 1 and 2 will be open and relief valve 12 
will be closed,, as shown in FIG. 3. The check valve 1 
by itself would reduce the supply pressure by a predeter- 
mined amount, for example, about 4Vz p.s.i. at 100 g.p.m. 
(see FIG. 12). The check valve 2 also reduces the pres- 
sure, but in a lesser amount. At a flow rate of 100 g.p.m. 
check valve 2 by itself would reduce the pressure about 
2.2 p.s.i. However, the check valves in combination in 
the unit produce an over-all pressure drop of only about 
6.5 at the 100 g.p.m. flow rale. During normal flow, 
and at cessation of flow, the pressure in the zone Z be- 
tween the check valves 1 and 2 will be less than the 
supply main pressure. Moreover, it will be understood 
that the check valves 1 and 2 open only sufficiently to 
supply the existing demand. 

Under static conditions, both check valves 1 and 2 
are positively held closed by the extreme power, made 
available through the spring-actuated toggle lever system 
incorporated therein, which increases as the linkage ap- 
proaches a straight line. Should the spring 54 fail, the 
gravity effect of the binge 35, links 34, lever 45 and yoke 
49 will move the valve disc 24 into firm engagement with 
the seat 18. Also, the pin 38 is so located that even 
without the pressure of the toggle mechanism, the disc 24 
would seat by gravity due to the offset mounting and 
weight of the binge 35. It will be apparent that the 
force of the spring 54 acts in the same general direction 
as the force of gravity, i.e. in a direction away from the 
cover 56. 

Assuming that the pressure in the supply main 6 drops 
to a value below that of the pressure in the service pipe 
10 (due to excessive demand by others), the check valves 
1 and 2 will automatically close tightly. Under these 
conditions, the relief valve 12 will be wide open. Nor- 
mally, both check valves 1 and 2 will remain closed 
until the pressure conditions are reversed, thereby pre- 



venting backfiow through the unit. On these conditions, 
the relief valve 12 will also be wide open thereby causing 
the space between the two check valves to be at at- 
mospheric pressure. 

5 On the other hand, if the check valve 2, which is 
nearest to the service pipe 10, should leak at this time, 
any such leakage would discharge directly to atmos- 
phere through the relief valve 12. The relief valve opens 
when the pressure in the zone Z rises to within about 2 

10 p.s.i. of that in the supply main 6, and such pressure is 
communicated through the conduit 14, FIG. 4, to the 
pressure chamber 132 and augments the force of the 
spring 130 to flex the diaphragm 110 downwardly, with 
a corresponding shifting of the stem 78 in the same direc- 

15 tion, thereby urging the valve disc 84 from its scat 88 
to effect opening of the relief valve 12 and venting of 
the zone Z to the atmosphere. Upon restoration of an 
increased pressure in supply main 6, this will be com- 
municated to pressure chamber 131 to act upon dia- 

20 phragm 117 to overcome the force of spring 130 and close 
the valve 12. 

The relief valve 12 thus opens automatically in the 
event that the check valve 2 leaks, thereby positively 
preventing backfiow through the unit. The discharge of 
25 water from the relief valve 12 will also indicate that the 
check valve 2 is not functioning properly and requires at- 
tention. 

If the pressure drop in- the . supply main 6 is such that 
a vacuum condition occurs therein, this would tend to 
30 cause back-siphoning of water into the main 6. This is 
dangerous and highly undesirable and is avoided by the 
present unit in that any lowering of the pressure on the 
inlet side of the check valve 1 below atmospheric pres- 
sure will be communicated through the conduit 13 to the 
35 chamber 131 of the relief valve 12, lowering the pres- 
sure therein, and enabling the pressure in the chamber 
132, augmented by the force of the spring 130, to auto- 
matically open, the relief valve 12 to drain the zone Z, 
and thereby prevent water from being drawn past check 
40 valve 1, even if it should have a. tendency to leak. Upon 
a reversal of the pressure conditions, an increase in pres- 
sure in the supply main 6 will close the relief valve 12, 
as above described. 
FIG. UA shows a modification of the seat shown in 
, FIG. 11, wherein the cylindrical surface 87 is replaced 
40 by an inclined surface 87a extending on an angle of 
about 5°, as shown. In addition, the angular surface 
S9 is replaced by an angular surface 89a, also disposed 
on an angle of about 5°, as shown. The angular surfaces 
87a and 89a are connected by a surface on a small radius 
(!&")'» the same dimension as the radius at the edge of 
the seat ridge in FIG. 11. The ridge is preferably of 
the same height (Vlo") in both seats. 

It will be understood that while the present backfiow 
unit has been described as operating under certain pre- 
scribed pressure conditions, the functional advantages 
thereof can be obtained by operating under other pres- 
sure conditions, within limits, of course. 

It will also be understod that, the size, shape and ar- 
rangement of the elements of the check and relief valves 
may be varied from that disclosed herein, without de- 
parting from the principles of the invention or the scope 
of the annexed claims. 
We claim: 

1. A backfiow prevention unit adapted to be connected 
C5 between a supply main and a service pipe, comprising: a 
first check valve and a second check valve, said check 
valves being connected in series and being constructed 
to provide for straight-through, substantially unobstructed 
70 fluid flow therethrough when fully open, said first check 
valve having an inlet adapted to be subjected to the pres- 
sure in said supply main, and said second check valve 
having an outlet adapted to be subjected to the pressure 
in said service pipe; a differential pressure relief valve 
73 communicating with said check valves at a zone includ- 
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ing the outlet of the first check valve and the inlet of the 
second check valve for effecting draining of said zone; 
and means controlling said relief valve, including a pair 
of diaphragm elements responsive to the differential pres- 
sure across said first check valve, one of said diaphragm 
elements having one face thereof subject to the pressure 
at the inlet side of said first check valve to flex the same 
in one direction and the other of said diaphragm elements 
having one face thereof subject to the pressure at the 
inlet of said second check valve to flex the same in the 
opposite direction, the other face of both diaphragm ele- 
ments being subject to atmospheric pressure, said differ- 
ential pressure responsive means being effective to open 
said relief valve when the pressure at the inlet side of 
the first check valve is less than the pressure at the inlet 
side of said second check valve, or if the pressure at the 
outlet side of said second check valve is greater than the 
pressure at the inlet side of the first check valve and 
the second check valve is leaking. 

2. A backflow prevention unit as defined in claim 1, 
in which the relief valve comprises a body having a pair 
of pressure chambers defined in part by the diaphragm 
elements; means connecting one of said pressure cham- 
bers with the inlet side of the first check valve to transmit 
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mlet and outlet, and arranged at substantially a right 
angle to said horizontal axis; a valve disc engageable with 
said seat; means pivotally supporting said valve disc in 
said valve body; a toggle lever mechanism in said valve 
5 body pivotally connected at one end thereof with said 
valve disc supporting means and at the other end thereof 
with said body, and including a link and a lever inter- 
connected by a pin and arranged to move in a generally 
vertical plane to pivot said valve disc into and out of en- 
10 gagement with said valve seat; said toggle lever mecha- 
nism being further arranged to be operable by gravity to 
urge said disc into engagement with said seat; a freely 
oscillatable yoke pivotally connected with said pin; and 
a compression spring having one end engaged with said 
15 yoke and its opposite end received within a seat in said 
body, said spring being arranged to provide a force act- 
ing on said yoke continuously tending to straighten said 
toggle lever mechanism, the force of gravity and said 
compression spring force being the only forces tending 
20 to straighten said toggle lever mechanism, and said valve 
disc being arranged to be opened against said spring 
and gravity forces by fluid pressure in said inlet. 

1 1. A check valve, as defined in claim 10, in which the 
yoke has a tapered upper end disposed within the spring 
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pnragm element; a flow-control element; a stem con- 12. A check valve, as defined in claimlO wherein the 

nected with said diaphragm elements and said control 30 yoke carries stop elements and 1 the vaWe b ody incudes 

element for controlling the flow through said relief valve; abutment means engageable by said stop elements for lim 
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in which each of said check valves includes a pivotally 
mounted valve disc that can be moved by line pressure 
to a full open position in which it offers little resistance 
to flow of fluid through the unit. 

6. A backflow prevention unit, as defined in claim 1, 
in which the first check valve is preloaded to produce a 
predetermined pressure drop in the unit at a given flow 
rate through the first check valve, and wherein the second 
check valve is preloaded to produce a lesser predeter- 
mined pressure drop therethrough at the same flow rate. 

7. A backflow prevention unit as defined in claim 1, in 
which the first check valve includes a pivotally mounted 
valve disc and means for exerting a force tending to main- 
tain said first check valve closed, and wherein the second 
check valve includes a pivotally mounted valve disc and 
means for exerting a relatively lower force tending to 
maintain said second check valve closed. 

S. A backflow prevention device as defined in claim 7, 
in which the means for exerting the force tending to main- 
tain at least one of the check valves closed includes a tog- 
gle lever mechanism, and a spring acting on said toggle 
lever mechanism urging the same toward a straight-line 
attitude. 

9. A backflow prevention device, as defined in claim 8, 
wherein at least said one check valve includes means for 
preventing the toggle lever mechanism from assuming a 
straight-line attitude. 

10. A check valve, comprising: a body having an inlet 
and an outlet, said inlet and outlet being aligned on a 



means pivotally connecting the other end of said toggle 
lever mechanism to said body, said toggle lever mecha- 
nism comprising a pair of links interconnected by a pivot 
pin that always lies above a plane passing through the 
50 means pivotally connecting said toggle lever mechanism 
with said valve disc supporting means and said body, re- 
spectively, said toggle lever mechanism being operable 
at all times by gravity to normally urge said valve disc 
toward its seat and being actuatable to hold said valve 
55 disc in engagement with said seat; and actuating means 
connected with said toggle lever mechanism acting in the 
same direction as gravity for applying a straightening 
force thereto in addition to the force provided by gravity 
to urge said valve disc toward its seat. 
60- 14. A check valve as defined in claim 13, wherein the 
seat is metallic and has a laterally, extending marginal 
flange and the valve disc is yieldable and has a metallic 
retainer associated therewith provided with a rim engage- 
able with said flange, said flange and rim normally being 
05 spaced apart when the valve is fully closed, said rim being 
engageable with said flange under excessive wear or com- 
pression of said valve disc to provide metal-to-metal con- 
tact, said toggle lever mechanism being proportioned so 
that said metal-to-metal contact is made to prevent the 
70 toggle lever mechanism from assuming a straight-line 
attitude. 

15. A check valve comprising: a body having an inlet 
and outlet arranged in alignment on a generally horizon- 
tal axis; a seat mounted in said inlet and extending at 
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engageable with said scat; a hinge member pivotaliy con- 
nected by a first pin with said valve disc; a link having one 
end connected with said first pin; a lever in said body 
having one end pivotaliy connected with said valve body 
by a second pin; a third pin pivotaliy connecting the other 5 
end of said lever with the other end of said link, said lever 
and said link being arranged to move in a generally ver- 
tical plane and being operable by gravity to urge said 
valve disc toward its scat and being actuatable to hold 
the said disc in engagement with said seat; a freely oscil- 10 
Jatablc yoke, pivotaliy connected with said third pin; and 
a spring engaged with said yoke acting in the same direc- 
tion as said force of gravity, and tending to move said 
third pin toward alignment with said first and second pins, 
the force of gravity and the force of said spring being the 15 
only forces tending to move said lever and said link to 
engage said disc with said seat. 

16. A check valve as defined in claim 15, wherein the 
distance between the axes of said second and third pins is 
slightly less than about four times the distance between 20 
the axes of said first and third pins. 

17. A pressure differential operable valve, comprising: 
a body having an inlet and an outlet and a seat between 
said inlet and outlet; a valve disc engageable with said 
seat on the discharge side of said seat for controlling flow 25 
therethrough; a valve stem connected with said valve disc 
and extending through said seat; means including dia- 
phragms of equal areas and a wall between said dia- 
phragms providing a pair of adjacent pressure chambers; 
means connecting said diaphragms with said valve stem, 30 
said valve body including openings for admitting operat- 
ing fluid into the respective pressure chambers, said dia- 
phragms being arranged so that operating fluid effective 

on one diaphragm will move the valve stem upwardly 
toward valve closing position, and operating fluid effec- 35 
live on the other diaphragm will move the valve stem 
downwardly toward valve opening position; means for 
venting leakage past said diaphragms 10 the atmosphere; 
and a spring in said valve body acting on said valve stem 
and tending to move the same downwardly toward valve 40 
opening position. 

IS. A valve as defined in claim 17, wherein the valve 
seat includes means for preventing fluid discharging 
through the scat from sucking the valve disc toward the 
seat. . 45 

19. A valve as defined in claim 17, in which the seat 
includes a raised ridge engageable by the valve disc, and 
wherein the ridge is defined by an arcuate surface origi- 
nating at the scat opening and merging into an outwardly 
flaring surface disposed on an angle of about 25° to the 50 
axis of the seat, whereby to prevent discharging fluid 
from producing suction tending to draw the valve disc 
toward said seat. 

20. A pressure differential operable valve; comprising: 

a body having four sections, the first section having an 03 
inlet and an outlet and a valve seat between said inlet and 
outlet; a valve disc engageable with said seat; a valve 
stem connected with said valve disc; a second section dis- 
posed adjacent said first section and having a central 
opening formed therein to receive said valve stem; a first 60 
diaphragm extending across said central opening and 
being connected with said valve stem; a third section dis- 
posed adjacent said second section and including a trans- 
verse wall providing a chamber for fluid pressure on the 
opposite sides thereof, said stem extending through said Co 
transverse wall; a fourth section adjacent said third sec- 
tion; a second diaphragm arranged between said second 
and third sections; a third diaphragm arranged between 
said third and fourth sections; means connecting said valve 
stem with said second and third diaphragms, said second 70 
r.nd third diaphragms cooperating with the wall of said 
third section to provide a pair of pressure chambers, said 
third section having means for simultaneously introduc- 
ing operating fluid under pressure into snid nr\ir of pres- 
sure chambers, whereby any differential pressure present "5 
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will be effective to move said valve stem in one direc- 1 
tion or the other to open or close the valve; and a com- 
pression spring in said fourth section acting upon said 
valve stem to move the same toward valve opening posi- - ;■ 
tion. 

21. A valve as defined in claim 20, in which the effec- 
tive area of the seat or valve disc and the effective area 
of the first diaphragm are substantially equal, and where- 
in the effective area of the second and third diaphragms 
is substantially equal. 

22. A check valve, comprising: a body having an inlet 
and outlet aligned on a generally horizontal axis; a seat 
mounted in said inlet and extending at right angles to 
said horizontal axis thereof; a valve disc engageable with 

said seat; a hinge member pivotaliy mounted in said body j 
and being pivotaliy connected -by a first pin with said 
valve disc; a link having one end connected with said first 
pin; a lever in said body having one end pivotaliy con- 
nected with said body by a second pin; a third pin piv- : 
otally connecting the other end of the lever with the other 
end of the link, said lever and said link being arranged 
to move in a generally vertical plane and being operable 
by gravity to urge said valve disc toward its seat and 
being actuatable to hold said disc in engagement with said 
seat; a freely oscillatable yoke pivotaliy connected with 
said third pin; a compression spring telescopically en- 
gaged at one end thereof with said yoke and acting in the 
same direction as said force of gravity to actuate said 
third pin toward alignment with said first and second 
pins, said body having an opening affording access to said 
valve disc, link, lever, yoke and spring; and a cover over- 
lying said opening and having a recess therein receiving 
the other end of said spring. 

23. A check valve as defined in claim 22, wherein the 
body has opposed side walls and an aligned pair of bosses 
on said side walls respectively receiving the ends of the 
second pin. 

24. A check valve, comprising: a body having an inlet 
and outlet aligned on a generally horizontal axis; a scat 
mounted in said inlet and extending at right angles to said 
horizontal axis; a valve disc engageable with said seat; a 
hinge member pivotaliy mounted in said body and pivot- 
ally connected by a first pin with said valve disc; a link 
having one end connected with said first pin; a lever in 
said body having one end pivotaliy connected with said 
body adjacent said outlet by a second pin; a third pin 
pivotaliy connecting the other end of the lever with the 
other end of the link, said lever and said link being ar- 
ranged to move in a generally vertical plane and being 
operable by gravity to urge said valve disc toward its ' 
scat and being actuatable to hold said disc in engagement 

with said seat; a freely oscillatable yoke pivotaliy con- 
nected with said third pin; and a spring engaged with said 
yoke acting in the same direction as said force of gravity 
to actuate said third pin toward alignment with said first 
and second pins, the axes of said first and third pins lying 
upon longitudinal lines parallel with the axis of said inlet 
and in planes below a longitudinal line passing through 
the axis of said second pin when said valve disc is in 
closed position, and said third pin being disposed on a 
line parallel with said inlet axis and above longitudinal 
lines passing through the axes of said first and second 
pins when said valve disc is in its fully open position. 

25. A check valve as defined in claim 24, in which a 
cover is mounted upon the body and wherein the cover 
has a recess and one end of the compression spring is re- 
ceived in said recess, 

26. A check valve as defined in claim 24, wherein the 
third pin is substantially vertically aligned with the axis 
of the compression spring when the valve disc is in its 
fully open position. 

27. A check valve as defined in claim 24, in which a 
cover is mounted upon the body and wherein the cover 
has a recess and one end of the compression sprins is re- 
ceived in said recess; and wherein the third pin is substan- 
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tially vertically aligned with the axis of the compression 
spring when the vaive disc is in its fully open position. 

28. A check valve comprising: a body having an axially 
extending inlet opening and an outlet opening in alignment 
therewith on a generally horizontal axis; a valve seat 
mounted in said inlet opening and disposed at right angles 
to said horizontal axis; a vtive disc engageable with said 
seat; a hinge member mounted within said valve body 
and pivotally supporting said valve disc; a toggle device 
including a Jink having one end thereof pivotally con- 
nected with said hinge member and a lever having one 
end thereof mounted within and pivotally connected with 
said valve body and having its other end pivotally con- 
nected with the other end of said link, said link and said 
lever being movable in a vertical plane and being ar- 
ranged to be operable by gravity to urge said disc into 
engagement with said seat; a freely oscillatable yoke piv- 
otally connected with said link and lever; and a compres- 
sion spring in said valve body engaged with said yoke 
acting in the same direction as gravity, arid tending to 20 
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straighten said toggle device, the force of gravity and 
the force of said spring being the only forces tending to 
seat said valve disc, said disc being arranged to be opened 
against said gravity and spring forces by fluid pressure 
in said inlet. 
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ABSTRACT OF THE DISCLOSURE 

A polvjet valve for throttling hydraulic flow includes 
a housing having a liquid inlet and a liquid outlet. A tube 
of circular cylindrical form is disposed within the housing 
and at one end is interiorly connected to the outlet. The 
other end of the tube is closed. The tube is pierced by an 
exceptionally large number of holes. The relationship of 
these holes is determined by the formulas: 

n from 0.2 to 0.4/Z> T 
Dn = 12 

wherein D H is the diameter in inches of a typical hole 
and ID T is the diameter of the tube in inches and 

// s =from 2.0 to 3.5D H 

wherein H s is the center to center distance of adjacent 
holes. The tube wall thickness is between 1.0 and 2.0 
limes the hole minimum diameter. The holes in the ag- 
gregate have a flow area approximately equal to the 
flow area through the tube. A solid sleeve in the housing 
and surrounding the tube on the high pressure side is 
relatively movable along the tube by means operable from 
outside the housing. 
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Our invention relates to the control of the flow of 
hydraulic fluid, usually water, in a pipeline and is particu- 
larly concerned with controlling flow in a pipeline where- 
in the pressure of the incoming liquid must be substantial- 
ly reduced in the valve in order to be discharged at a 
considerably lower pressure. 

Valves of this sort are utilized in water projects: for 
example, in the Central Valley Project in California 
where at numerous locations water which has been pumped 
to the top of a relatively high mountain must be brought 
down ihe other side of the mountain to a low elevation 
and must have its pressure substantially reduced in de- 
scending in order that it not burst the pipeline nor issue 
from the pipeline with a destructive force. Presently known 
valves for this purpose can accommodate only a relatively 
small pressure drop between valve inlet and valve outlet 
necessitating the use of a large number of valves in series 
in order to attain the desired total pressure drop. In some 
instances where large pressure drops per valve have been 
attempted, the valves have had extremely short lives be- 
cause the water in flowing through the valve cavitates and 
destroys the valve material. In a surprisingly short time 
the valve is no longer serviceable. Also, the cavitation is 
attended by a loud noise so such valves cannot be used 
near dwellings. Alternatively, some energy absorbers have 
been considered as reducers but these, too. are subjsct 
to cavitation and do not lend themselves to a variable 
pressure drop which is greatly preferred. There is a need 
in this particular field for a valve providing a much larger 
than usual pressure drop yet not subject to cavitation and 
early destruction and able to vary from time to time its 
pressure reducing capacity. 

It is therefore an object of the invention to provide 
an improved valve. 

Another object of the invention is to provide a valve 
effective to produce a relatively great pressure drop 
through the valve yet not subject to any appreciable or 
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substantial cavitation and, hence, having a relatively long 
life. 

Another object of the invention is to provide a valve 
of the described sort which can be varied from time to 
time in its capacity. 

A further object of the invention is to provide a valve 
of the sort described which, while perhaps somewhat more 
expensive than usual to make, is still less expensive than 
a series of other types of valve for the same pressure 
drop. 

A further object of the invention is to provide a throt- 
tling valve which can easily be controlled. 

A still further object of the invention is to provide a 
valve which can readily be inspected and repaired if 
necessary. 

A further object of the invention is to provide a valve 
of improved characteristics that can be fabricated with 
ordinary materials and facilities. 

Other objects together with the foregoing are attained 
m the embodiments of the invention described in the ac- 
companying description and illustrated in the accompany- 
ing drawings, in which: 

FIG. I is a cross-section on an axial plane through 
one form of valve constructed pursuant to the invention; 

FIG. 2 is an enlarged detail in cross-section, the plane 
being the same as in FIG. 1; 

FIG. 3 is an enlarged detail showing in development 

rred form and patterT1 of holes in the tu be; and 
FIG 4 is a cross-section on an axial plane through 
a modified form of valve pursuant to the invention. 

For one particular installation a valve pursuant to the 
disclosure has been fabricated as especially illustrated 
m wg. l. While the figure is not exactly to scale, it is 
roughly true to proportion and indicates a valve having a 
nominal eight inch internal diameter. In this valve there 
is provided a housing 6 having an inlet section 7 and 
disposed symmetrically about a longitudinal axis 8. The 
inlet section 7 extends to a point of flexure 9 at which 
the inlet section is joined to a diverging cone 11 leading 
to a body section 12 extending beyond a flanged junction 

J** The u bod y secti01 * is substantially circular cylindrical 
about the axis 8 and terminates in an outwardly extend- 
ing flange 14 paired with a companion flange 16 secured 
in place by the customary fastenings, not shown. The 
flange 16 is reduced in diameter and at its inner margin 
17 is joined to a tube 18 having the same nominal inside 
diameter as the section 7. The tube 18 is open at its 
downstream or outlet end and communicates with a pipe 
19 leading to any suitable point of discharge. 

The tube 18 is coaxial with and for the most part is 
disposed within the cylindrical, body section 12. The wall 
of the tube 18 has an outside surface 21 parallel to the 
inside surface 22 of the section 12, the distance between 
the surfaces 21 and 22 measured in a. radial direction 
denrung the radial thickness of an annulus having a cross- 
sectional area for flow which is the same as that of the 
inlet of the section 7. 

The upstream end 23 of the tube near the junction 13 
is provided with a closure plate 24 united to the tube 18 
in any suitable way, for example, by welding. The plate 
24 extends radially beyond the surface 21 and is beveled 
to provide a conical seat 26. In order that flow toward 
the closure 24 will be relatively smooth and uniform, there 
is provided a nose cone 27 having an approximately para- 
bolic exterior contour. The nose cone is disposed sym- 
metrically on the axis 8 with the tip 28 of the nose cone 
disposed near the flexure point 9. 

The nose cone is supported in position by a plurality 
of narrow fins 29 extending axially and radially. The fins 
29 are positioned as close as possible to the tip 28 and 
extend only part way back toward the plate 24. Any dis- 
turbance in flow due to the interposition of the fins has 
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plenty of room to dissipate or to be damped out before 
the flow passes over the seat 26. The entrance arrange- 
ment is designed to have substantially constant cross-sec- 
tional flow area so as to disturb the velocity of .flow of 
the incoming water as little as possible and to discourage 5 
and inhibit eddying or turbulence in the stream. As nearly 
as possible the incoming water tends to flow into .the 
annular space 31 between the tube 18 and the interior 
of the body section 12 with practically no turbulence* 

Particularly in accordance with the. invention, the tube 10 
18 is provided with an extraordinarily large number of 
restricted flow holes 32 therein. We have found by ex- 
tended experimentation and carefully controlled tests that 
the objects of the invention are most nearly attained when 
the size (i.e. diameter, in the case of circular holes) of 13 
the holes is controlled. In the usual case, wherein all of 
the boles have the same nominal diameter we have found 
in our tests that the diameter of each hole can be de- 
termined from the following empirical formula: 

from 0.2 to OAIDt 20 



12 



wherein D H is the. diameter in inches of the hole, and 
ID T is the diameter of the tube, such as the tube 18, in 
inches. For a nominal 8 inch tube this substitutes as 25 
follows: 



0.2 (8 inches) 
12 



'0.133 inch 



and 



30 



n 0.4 ( 8 inches) n . . 
l>r = y> = 0.266 inch 



For discussion, this range can be approximated as aver- 
aging in the vicinity of one quarter of an inch. The thick- „- 
ness of the tube wall is between 1.0 and 2.0 times the 0 
minimum hole diameter. 

These holes are preferably provided in a sufficient 
number so that the aggregate area of the holes approxi- 
mates the flow area of the pipe. That is, a quarter inch 4 q 
hole has a flow area of 0.0491 square inch so that to 
provide a total flow area of about fifty square inches, 
corresponding to that of an eight inch diameter pipe, ap- 
proximately nine hundred to a thousand holes are pro- 
vided. 

The location and spacing of the holes are arranged 4;5 
with care. The distance between any two adjacent holes 
is determined by the empirical formula: 

#s— from 2.0 to 3.5Z) H 

wherein D H is as before and H s is the distance between ^ 
hole centers. For a nominal hole diameter of one quarter 
of an inch this substitutes as follows: 

H s =2.0 (.25 inch) =0.500 inch 

and 

H s =3.5 (.25 inch) =0.875 inch 00 

Furthermore, the positioning of the holes is preferably 

in a helical pattern so that the flow action through adja- 
cent holes tends to be noninterfering. The point is to 
provide such a large number of holes that the individual CO 
holes are relatively small and are so spaced that the jet 
discharging from each individual hole has its energy dis- 
sipated by the shearing action of the water without the 
jet interacting with the jet discharge from any adjacent 
hole. By extensive tests it has been demonstrated (by ob- 03 
servation with dyes, hydrophones and accelerometers and 
by observation of the parts after extensive use) that there 
is no detectable cavitation in the structure and the op- 
eration is quiet. 

The holes closest to the closure 24 are not positioned 70 
immediately adjacent thereto but themselves are spaced 
axially downstream a distance from the barrier at least 
equal to four times the diameter of the holes themselves. 
Additionally; attention is paid to the configuration of the 
individual holes. Ideally, and if cost were no object, it To 



would be preferred to bore the holes into, the wall of the 
tube from the outside with the axis of each hole extend- 
ing radially inwardly and with the configuration of the 
hole approximating a venturi section. This would afford 
a rounded inlet, a narrow throat and a gradually diverg- 
ing outlet. This construction is so expensive as to be vir- 
tually prohibitive. However, most of the advantages of 
such configuration can be attained by providing, as shown 
in FIG. 2, a configuration of each hole according to 
which the hole is conical with the sides of the hole con- 
verging inwardly at an angle A of about 5.75 degrees to 
the hole axis 33. In providing this economical configura- 
tion it is not difficult also to provide slightly rounded in- 
lets to the holes and thus get improved results. 

While it may be well known to provide a valve tube 
having a few holes in it, we believe it is unique and 
special to provide a tube having a very large number of 
holes, say several hundred holes; that is to say, a tube 
that divides the flow through the entrance member into 
several hundred smaller flows for control purposes. Since 
the tube has so many jet perforations', we refer to a valve 
of this type as a "polyjet" valve. Our work shows that a 
construction with only a few holes in subject to substan- 
tial cavitation even at relatively small pressure drops, 
while our construction, as explained herein, has not yet 
been found subject to cavitation even at extremely large 
pressure drops. 

The valve as so far decribed can be used in the event a 
constant pressure drop across the valve is desired. But 
there are cases wherein it is desired that the pressure 
drop be varied and that the valve be shut off entirely. For 
that reason we provide within the housing 12 and pref- 
erably slidable along, the tube 18 on. the upstream or 
high pressure side thereof a sleeve 41 coaxial with the 
tube and having a valve seat 42 at its upstream end. The 
seat 42 is designed in one extreme position to abut the 
seat 26 and to preclude flow therebetween. The sleeve 
otherwise is an imperforate cylinder having an interior 
relief 43 for manufacturing and operational purposes. At 
one end the sleeve has a ring 44 to which actutaing rods 
46 are moved axially by any suitable structure 48 well 
known and not illustrated in detail. 

In one extreme position of the sleeve 41 all of trie holes 
32 are uncovered and the valve operates at its maximum 
flow capacity. In another extreme position of the sleeve 
41 all of the holes are covered and the seats 26 and 42 
are in abutment so that the valve has no flow capacity. 
The sleeve 41 can be positioned at any intermediate loca- 
tion so that as many as desired of the holes are un- 
covered to permit the valve to operate at partial capacity. 

We have found that it is essential that the control 
sleeve be located on the high pressure side of the tube 
so that the sleeve is away from the water leaving the 
holes and thus is not subject to any disturbances which 
might produce cavitation at the sleeve. 

For most installations we prefer to have all of the valve 
parts arranged coaxially, as shown in FIG. I, but there 
are Instances in which a somewhat* less expensive, more 
conventional configuration is acceptable. For that reason 
we provide a polyjet valve as shown in FIG. 4 having a 
housing 61 with a central enclosure 62 symmetrical about 
an axis 63, The housing includes an inlet section 64 and 
an outlet section 66 axially offset with respect to each 
other. The housing is closed at the top or one end by a 
removable cap 67 secured in place by removable fasteners 
68. An operating stem 69 passes through a packing ar- 
rangement 71. At one end the stem. 69 carries an end 
disc 72 having a flange 73 secured by welding 74 to a 
valve tube 76. For part of its length the tube, as before, 
is perfectly smooth and is a circular cylinder coaxial with 
the axis 63. The sleeve at one end carries a packing 
mechanism 77 slidable on the interior finished cylindrical 
wall 78 of the housing 61. The sleeve also is slidable 
within a seat ring tube 81 extending around the interior 
of the housing and tightly secured therein. The seat ring 
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tube 81 has a conical terminus 82 against which a simi- 
larly shaped seat band 83 secured to the solid portion of 
the tube 76 may abut. 

The tube 76 adjacent the other end and beyond the 
solid portion is provided with a large number of holes 5 
84. These holes are constructed and arranged and are 
present in numbers substantially as previously indicated. 
They are of relatively small diameter and are spaced and 
arranged in helical paths centered on the axis 63. Each 
of the holes has a configuration so that the hole wall 86 io 
is tapered and converges inwardly toward the axis 63. 

In the closed position of the valve, as shown in FIG. 4, 
only the solid portion of the sleeve 76 is presented to the 
incoming liquid within the inlet 64. As the stem 69 is 
raised the seat band 83 lifts from the seat ring tube 81 13 
and the next adjacent holes 84 are uncovered. Flow is 
thus past the band 83 and through the tube wall from 
the upstream side (the high pressure side) to the down- 
stream side (the low pressure side) and such flow dis- 
charges through the outlet 66. When the stem 69; has 20 
been fully raised all of the holes 84 are utilized to throttle 
the flow through the valve. Any intermediate position of 
the valve tube 76 can likewise be selected so that the 
seat ring tube 81 permits only some of the valve holes 
to be effective. 05 

By actual test on advanced hydraulic test equipment it 
has been demonstrated that a polyjet valve constructed 
in accordance with the disclosure herein will successfully 
afford a much greater than usual pressure drop through 
the valve without any cavitation at all flow rates. This is 30 
evidenced partly because the valve is quiet in its ordinary 
operation as distinguished from the loud "singing" which 
ordinarily accompanies pressure drop in hydraulic valves 
of this sort, and also is evidenced by the fact that after 
protracted and accelerated wear tests the valves do not 35 
show any deleterious effects from cavitation. 

Representative test results with an 8-inch (diameter) 
valve show that the cavitation index, sigma, is as follows: 



Hole size 


Hole spacing 


Sigma value 


. 135 




.95-1.0 


. 1875 




1.0 


.230 


.370 


1.15 


.375 




1.35 



40 



45 



50 



wherein 



sigmai 



downstream head (feet) +33 
"differential head across valve (feet) 



What is claimed is: 

1. A polyjet valve comprising a housing having a liquid 
inlet and a liquid outlet; a tube having a wall and disposed 
within said housing and interiorly connected to said out- 
let at one end; means for closing the other end of said 
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tube; means defining a plurality of holes through said 
tube wall according to the following formula 

D from 0-2 to 0.5 IDt 
e= 12 

wherein D H is the diameter in inches of a typical hole 
and ID T is the diameter of said tube in inches; and accord- 
ing to the following formula 

tfs-from 2.0 to 3.5 D H 

wherein D H is as before and H s is the center to center 
distance of adjacent holes; and according to the following 
formula 

T w =from 1.0 to 2.0 Z) H 

where D H is as before and T w is the tube wall thickness; 
and said holes in the aggregate having a flow area ap- 
proximately equal to the flow area through said tube; a 
solid sleeve in said housing surrounding said tube on the 
high pressure side thereof and relatively movable along 
said tube; and means operable from outside said housing 
for moving said sleeve relative to said tube. 

2. A device as in claim X in which said holes have in- 
wardly converging configurations. 

3. A device as in claim 1 in which said tube is circular- 
cylindrical about an axis, and said holes are arranged with 
their centers in paths helical about said axis of said tube. 

4. A device as in claim I in which said holes are dis- 
posed substantially uniformly around and along said tube. 

5. A device as in claim 1 in which said holes in said 
tube closest to said closing means are spaced from said 
closing means by a distance at least equal to four times the 
diameter of said holes. 

6. A device as in claim 1 in which said tube has a first 
seat projecting radially from said tube at one end and said 
sleeve has a second seat at the adjacent end positioned to 
abut said first seat when said sleeve is in one extreme 
position on said tube. 

7. A device as in claim 1 in which said liquid inlet, said 
liquid outlet, said tube, and said sleeve are all coaxial. 
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[57] ABSTRACT 

A check valve in which clapper bias torque diminishes 
as the clapper opens, a clapper support carrying pivot- 
ally mounted thereon a clapper assembly and (pivot- 
ally mounted intermediately thereof) a cam arm, a 
compression spring extending between the clapper 
support and one end of the cam arm causing the other 
end of the cam arm to impose a bias force on the clap- 
per assembly, the bias force being imposed along a 
plane defined by a transverse line near said other end 
of the cam arm and a transverse line on the clapper 
assembly. In a preferred embodiment the force is im- 
posed from a stainless steel roller rotatably mounted 
in said other end of the cam arm to a plastic roller ro- 
tatably mounted at the downstream end of the clapper 
assembly. 

8 Claims, 2 Drawing Figures 
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CHANGING BIAS CHECK VALVE Rotatably mounted on shaft 42 carried in arms 44 of 

clapper support 10 is cam arm 46. Pivotally mounted 
at the upper end of cam arm 46, on lateral shaft 48, is 
SUMMARY OF THE INVENTION plastic spring engagement bushing 50. Rotatably 

The invention provides a check valve in which the 5 mounted in slot 52 at the other end of cam arm 46, on 
force terfding to bias the clapper in a closed direction transverse shaft 54, is stainless steel cam roller 56. 
may be predeterminedly related to flow conditions in Extending between a spring support portion 58 of the 
the check valve to obtain a desired curve of flow rate clapper support 10 and the bushing 50 is compression 
versus pressure drop over the range of operating condi- spring 60. 

tions and which is at the same time extremely practical 10 i n operation, in closed position the force exerted by 
to manufacture and reliable in use. The invention is compression spring 60 tends to bias cam arm 46 about 
characterized by a cam arm pivotally mounted cen- the transverse axis of shaft 42. Accordingly, the roller 
trally thereof on the clapper support, a compression 55 exerts force against the roller 38 to hold the clapper 
spring urging one end of the cam arm away from the rubber 20 against the valve seat 26. Because the rollers 
clapper support, and means transmitting force along a 15 56 and 40 have cylindrical surfaces, the force exerted 
plane extending through a line transverse of the cam ^y the former on the latter is exerted along the plane 
arm toward the other end thereof and through a line defined by the transverse axes of the shafts 54 and 38, 
transverse of the clapper assembly to tend to bias the ^ IS true not on i y m the closed position of the check 
clapper in a closed direction. In a preferred embodi- 2Q valve tut in all its positions. As water pressure rises suf- 
ment, the spring applies its force to the end of the cam ficiently to crack and then increasingly open the check 
arm through a spring engagement bushing mounted on va j ve ^ the cam arm 45 pj vo ts about the shaft 42 toward 
said cam arm pivotally about a transverse axis, and a the pos jtion indicated in the dahsed lines. As move- 
rotatable roller at the other end of said cam arm en- ment in that direction takes place, the effective mo- 
gages a rotatable roller on the clapper assembly. 2$ ment arrn 0 f tne p | ane connecting the axes of the rollers 

r APKfiROUND OF THE INVENTION about the axis of the shaft 16 decreases considerably, 

BACKGROUND OF THE IN VfcN iuin ^ ^ ^ ^ ^ ^ ^ tofque ^ ex 

This invention relates to check valves. erted on the dapper assembly than does the fact that 

It is known in the art that it is desirable, in a check the force exerte d by spring 60 incrases owing to addi- 
valve, to provide for modifying the force tending to bias 30 compression. In the preferred embodiment, the 

the clapper in a closed direction as flow condition in diminishing torque is effective to maintain the curve of 
the valve varies. Thus, in Curtiss et al. U.S. Pat. No. pressure drop versus flow rate approximately flat 
3,478,778, "Clapper Valve with Changing Bias," ^u^oJtthe ; "entire operating range of 0 flow to rated 
granted to the assignee of the present invention on maximum capacity flow, although lever arms and 
Nov. 1 8, 1969, a tension spring was used to bias a cam 35 characteristics and other parameters familiar to 

arm, and a diminishing torque tending to bias the clap- ^ ^ may be yaried ^ as tQ change tne direction of 
per in a closed direction was exerted as the clapper ^ curve referred t0 ^ desired, 
opened further because the moment arm through Qther embodiments within the invention will be ap- 
which the spring's force was exerted on the clapper de- % ^ ^ M]M [n ^ tfl 

creased as the clapper opened 40 what is daimed is: 

It is also recognized that a check valve should be ca- ^ ^ isi 

pable of being reliably and reproducibly manufactured & 

under production conditions, and should be reliable in ^ assembly rotatably mounted on said clap- 

use - 45 per support, 

BRIEF DESCRIPTION OF THE DRAWING a cam arm rotatably mounted intermediately thereof 

FIG. 1 is a plan view of the presently preferred em- ^ ^^J^ g S; ding between said clapper 
bodiment of the invention; and support and a first end of said cam arm, and 

FIG. 2 is a sectional view taken at 2-2 of FIG. 1. ^ ^jw ^ ^ ^ ^ Qther end 

DESCRIPTION OF THE PREFERRED thereof to said clapper assembly so that force is ap- 

EMBODIMENT plied from said cam arm to said clapper assembly 

verse snan 10 is a ciappera^ , » e f said cam arm is urged against a cylindrical sur- 

* The claoper assembly 18 includes a rubber annulus m face carried by said clapper assembly owing to the 
20 secured^ a^her 22. The clapper 24 has some 60 force on said cam arm from sa,d compress.on 
universal movement relative to the valve seat 26 owing spring. 

to pro^ ion oHhe plastic bushing 28 which is slidably 2. The check valve of claim 1 m which sa.d eyhndn- 
llZ7™L b lIrel*U.e to the clapper arm 30, the ca. cam surface is the surface of a cylindrical e.ement 
snap ring 32 and washer 34 being accordingly posi- carried by said cam arm. 

ticmed A pair of arms 36 extending in a downstream 65 3. The check valve of claim 2 ,„ whjc .said cylmdn- 
direction from the clapper support 30 carry a shaft 38 cal element ,s rotatably mounted on said 1 cam arm for 
on which is rotatably mounted a plastic roller 40. rotation about said ax.s transverse of said cam arm. 
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4. The check valve of claim 1 in which said cylindri- 
cal surface is the surface of a cylindrical clapper assem- 
bly element carried by said clapper assembly. 

5. The check valve of claim 4 in which said cylindri- 
cal clapper assembly element is rotatably mounted on 5 
said clapper assembly for rotation about said axis trans- 
verse of said clapper assembly. 

6. The check valve of claim 1 in which said cylindri- 
cal cam surface is the surface of a cylindrical element 
rotatably mounted on said cam arm for rotation about to 
said axis transverse of said cam arm, said cylindrical 
surface is the surface of a cylindrical clapper assembly 
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element rotatably mounted on said clapper assembly 
for rotation about said axis transverse of said clapper 
assembly, and one of said cylindrical elements is plastic 
and the other thereof is stainless steel. 

7. The check valve of claim 6 in which said clapper 
assembly cylindrical element is plastic. 

8. The check valve of claim 6 in which said cam arm 
carries at said first end a spring engaging bushing en- 
gaging said compression spring, said spring engaging 
bushing being pivotally mounted on said cam arm to 

pivot about an axis transverse thereof. 

* * * * * 
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[57 1 ABSTRACT 

The plumbing line trap provided is fabricated from a 
deflectable type of plastic material and is easily 
cleaned once removed and placed in the cleaning po- 
sition. Removal is facilitated by the construction of 
the two free ends of the return bend of the trap each 
of which includes a collar for retaining in place a resil- 
ient clamp which is loosened or tightened through the 
operation of an associated threaded fastener. The ma- 
terial from which the return bend is fabricated is pref- 
erably a high density polyethylene of a clear or trans- 
parent type which admits light and thus permits the 
home owner to readily determined whether or not 
cleaning is necessary or impending. 

1 Claim, 2 Drawing Figures 
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QUICK RELEASE SAFETY TRAP 

BACKGROUND OF THE INVENTION 

The present invention relates to an improvement in 
traps and is particularly adapted for use in kitchen sink 
traps, bathroom sink traps, and' bathtub traps, all of 
which receive waste water and along with the waste 
water a solid sediment or partially insoluble substances 
which tend to clog the piping system so as to require 
periodic cleaning. When the traps become clogged, 
since the trap sections are generally connected by semi- 
permanent or sealed fasteners, they may well require 
the work of a professional plumber with the attendant 
high cost and time delay involved. 

The great majority of return traps used are fabricated 
from a metallic pipe, being most commonly of cast 
iron, steel, copper or lead. In order to make a leak- 
proof connection, even in return lines where the fluid 
pressure drop is relatively low, it is necessary to achieve 
u tight connection, either through bell and spigot type 
joints, flanged joints, or in some cases through threaded 
and doped joints. Once the trap has been removed it is 
necessary to have a professional type reinstallation to 
prevent leaking of the connections. 

An alternative used by some home owners is to peri- 
odically douse the kitchen sink drain with caustic type 
cleaners which are intended to dissolve accumulated 
waste in the trap so that it will be carried away by later 
flow of liquids. The grease clogging associated with the 
kitchen sink requires frequent use of the highly toxic 
caustic substances. It is well known that such sub- 
stances when kept in the house and within the reach of 
children are exceedingly harmful and dangerous to life 
if misused. In addition, such substances tend to corrode 
and erode the metallic pipe parts. The present inven- 
tion eliminates the need for such cleaners. 

BRIEF DESCRIPTION OF THE PRESENT 
INVENTION 

The present invention, as will become apparent from 
the following description and explanation, is related to 
a quick release trap which is particularly useful in a 
home plumbing system in which the trap itself may be 
bought as a replacement item to replace the standard 
troublesome trap in the plumbing system. Alternately 
and in accordance with recent code revisions in a num- 
ber of locales, this type of trap may be incorporated as 
a part of the original plumbing installation. 

Further advantages are afforded by the present in- 
vention since it may be undamped, disconnected, 
cleaned and recfamped in place without the use of 
wrenches or other tools. Indeed, the entire operation 
may be performed by a housewife without assistance of 
technically skilled people. It is possible to view the con- 
dition of the trap without disassembling it by reason of 
the clear plastic pipe incorporated as the return bend 
in the trap construction. An additional advantage af- 
forded by the improved trap is that the material used 
to fabricate the return bend pipe in the trap is readily 
deflectable over a distance sufficient to permit passage 
of a length of common hose through it to accomplish 
a cleaning operation. No specialized "snake" or flexi- 
ble tubing is needed to pass through and clear the ob- 
struction in the bend. 

In an alternate embodiment of the invention, the re- 
turn bend portion of the trap has one vertically up- 
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standing leg somewhat shorter than the other to admit 
its connection in a waste return system where this pipe 
connection requirement exists. Here again, this ready 
deflection of the return bend of the trap expedites the 
S cleaning of the trap and the passage of the cleaning 
hose or instrument through the bend. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described with ref- 
10 erence to the attached description in which like numer- 
als are used to refer to like parts where they may ap- 
pear throughout the several views, and wherein: 

FIG. 1 is a perspective view of the trap according to 
the present invention with one of the two end clamping 
15 devices removed; and 

FIG. 2 is a partial view of an alternate embodiment 
of the pipe bend portion of the trap showing the end 
pieces in their deflected or spread cleaning position. 

20 DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As is shown in FIG. 1 of the drawings, the trap 8 in- 
cludes a return bend portion 10 which typically extends 
downwardly when the trap is installed in the plumbing 

25 line system. The two free ends 12 and 14 of the trap are 
sized to receive a standard OD pipe such as is used in 
sink waste water return lines. To properly illustrate the 
invention, a pair of pipes 16 and 18 are shown in their 
normal position above the free ends 12 and 14 of the 

30 trap 8. A pair of metallic clamps 20 and 22 are incorpo- 
rated as part of the quick release trap to provide for a 
rapid release of the trap when clean-out is required. In- 
cluded in the clamping devices 20 and 22 are a pair of 
substantially circular clamps 20a and 22a, respectively. 

35 The bent-over ends, 20b and 20c, 22b and 22c, are 
threaded or adapted to receive the threaded stem of an 
extended end T-shaped end tightening screw, 50, 32, 
respectively. The structure of the clamping devices 20 
and 22 will thus be seen to allow for ready loosening 

40 and tightening of the trap 8 in place even by an un- 
skilled person. 

A particular advantage in the present invention has 
been noted with respect to fabrication of the central 
pipe return bend 10 from a substantially transparent 
plastic material, such as, for example, from a high den- 
sity polyethylene substance. Such substances are now 
readily available in commercial form and are resistant 
to temperatures through the range of 200°-240°F., 
which temperatures are, of course, highly in excess of 
those which would be encountered in exhaust fluids as 
they exit from household or even from most commer- 
cial sink systems. 
An alternate substance from which the pipe return 

55 bend 10 of the trap 8 might be constructed or cast are 
polypropylene copolymers which, while they may not 
be available in clear or substantially transparent ver- 
sions, are such they they will admit light to a sufficient 
degree to determine whether or not the bend 10 is be- 

60 comming filled with sediment, grease or dirt so that it 
is in a condition requiring removal and cleaning. These 
latter described substances are resistant again to the 
temperatures of the water passing through them 
through a range of 190° to approximately 240°F, like- 

65 wise safely allowing for the passage of any typical ex- 
haust liquids used in most sink installations. 

FIG. 1 also shows one of the two leg or end portions 
12 predivided into a plurality of segmental break -off 
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portions 13 along precast or scribed frangible lines 13a. 
This permits breaking the leg portion 12 to a predeter- 
mined length to match the length of an opposed drain 
pipe 16. 

The FIG. 2 drawing illustrates an alternate embodi- 5 
ment of the present invention in which the upwardly 
extending end 12 of the pipe bend 10 is shorter than the 
other end 14 to provide for installation in a plumbing 
pipe line where this condition exists with respect to the 
mating stationary pipes 16 and 18. The FIG. 2 drawing 10 
further shows in phantom outline the manner and pro- 
portional degree to which the legs may be deflected, 
one relative to the other, once the trap 8 has been re- 
moved and is placed in a cleaning position when the 
cleaning is accomplished by the passage of water from 15 
a hose and/or by the hose itself. The possible extent of 
radial movement of the parts is illustrated and shown 
by the letters CL., which designation relates to the 
cleaning deflection condition of the trap 8. Once the 
cleaning operation has been completed, the above de- 20 
scribed two types of material are such that the pipe 
bend 10 returns at once to its initial solid line desig- 
nated condition and the unit is ready for quick reinstal- 
lation in the plumbing pipe waste water return system. 

It will thus become apparent that I have provided an 25 
improved waste return trap which is both novel and 
substantially advanced over the prior art with respect 
to its removal, its cleaning, its resistance to corrosion 
and galvanic wear, and the manner in which it may be 
simply checked before disassembly through visual in- 30 
spection. 

The present invention thus achieves a meritorious ad- 
vance which not only elminates the use of dangerous 
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drain cleaning caustics in the home but, at the same 
time, operates to reduce resultant pollution to our riv- 
ers, lakes and streams. 
What is claimed is: 

1. A quick release trap for use in connection with 
waste water return plumbing lines, comprising: 

an arcuately curved pipe bend portion having a pair 
of upwardly disposed leg portions sized to receive 
a corresponding one of a pair of mating down- 
wardly oriented pipes; 

each of said leg portions having a plurality of seg- 
mented and frangible end portions; 

a pair of clamps engageable over individual ones of 
said segmented end portions for attaching each re- 
spective leg portions to the opposed pipe; 

a threaded fastener engageable with opposed extend- 
ing lips from each of said clamps for tightening 
each clamp about the associated segmented end 
portion for holding the bend portion tightly at- 
tached at both leg portions to the mating pipes; 

said bend portion and said leg portions all being con- 
structed of a high density polyethylene substance 
for admitting light through their walls to make pos- 
sible a visual inspection of the condition of the pipe 
bend preparatory to removal for cleaning, and 

each of said leg portions being readily and separately 
detachable from its opposed pipe and deflectible 
over a substantial distance whereby a water hose or 
other like cleaning instrument may be inserted for 
removing and dislodging clogging material from 
the bend portion. 

***** 
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ABSTRACT 



A flap valve, in particular a check valve comprising a 
valve housing and a valve seat formed therein, a plate- . 
like locking member cooperating with the valve seat, 
the locking member being pivotably mounted to the 
housing, a locking spring extending across a remote 
front face and having a longitudinal axis substantially 
crosswise with respect to the pivot direction of the 
locking member. The locking spring is held axially 
pretensioned with one end on the valve housing and 
with another end on the locking member and the lock- 
ing spring has the form of a leg spring and at least one 
winding connecting the legs. The windings are 
mounted substantially parallel to the front face of the 
locking member. 

7 Claims, 3 Drawing Figures 
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FLAP VALVE 

The present invention relates to a check valve in 
general and, in particular, to valves of the flap type. 

It is important to make sure that the locking effect of 
the valve spring increases only slightly above the open- 
ing hub of the locking member, or to even decrease this 
effect. The purpose is to eliminate unstable and partly 
open positions in the check valves and to assure a com- 
plete opening of the valve. 

This particular type of locking effect is provided by a 
check valve having a valve housing and a valve seat, a 
plate-like member which cooperates with the valve 
seat, the locking member being pivotably mounted on 
an axle which is mounted in the valve housing, and with 
a locking spring which extends across the front face of 
the locking member, which face is remote from the 
valve seat, whereby the longitudinal axis is substantially 
lateral with respect to the pivot direction of the locking 
member, and the locking spring being attached with 
one end to the valve housing and with the other end on 
the locking member in axial direction. The valve spring 
moves vertically with respect to the pivot movement of 
the locking member. For this purpose, the spring is 
supported behind the center of rotation at the valve 
housing, when viewed from the valve seat, and creates 
a rotating movement on the locking member in the 
locking direction. If, when seen from the valve seat, the 
supporting point for the spring is laterally offset with 
respect to the center of rotation of the axis, the re- 
quired length of the lever arm for creating the required 
locking moment is decreased. Thus, an increase of 
locking movement with respect to the effect on the 
locking member can be comrSensated, and if need be, 
even decreased in its closing effectiveness. 

In a known embodiment of these types of valves 
(British Pat. No. 81 1,237), a leaf spring is used as the 
spring element which is arched vertically with respect 
to the locking member front face. It had been shown 
that the desired eveness or decreasing of the spring 
force at the locking member could not be maintained 
due to the relative stiffness when the leaf spring is 
loaded in sense of buckling. With respect to the con- 
struction of the flap valve it is extremely difficult to 
arrange the center of rotation of the locking member 
and the spring mounting in such a way that the increase 
in spring pressure, which is exerted on the locking 
member can be adequately compensated during the 
opening movement of the valve. Another disadvantage 
exists due to the arching of the leaf spring above the 
front face of the locking member. This requires the 
providing of a large receiving chamber which can be 
penetrated by the leaf spring when the locking member 
is pivoted outwardly, so as not to be subjected to a 
premature hub limitation by the housing wall. Further- 
more, the arch in the leaf spring is increased during the 
opening movement of the valve. 

It is therefore an object of the invention to improve 
the valves of the aforementioned types in that only a 
slight increase of the spring effect on the locking mem- 
ber occurs, while the valve is moving into an opening 
position. Furthermore, the locking spring can be con- 
structed in the form of a relatively flat member. 

The leg spring which is used in the present invention 65 
has a lesser stiffness with respect to the leaf spring* so 
that an eventual increase in the spring force during 
opening of the valve is very low. This facilitates the 
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desired spring effect on the locking member. Further- 
more, the . suggested spring requires only a low struc- 
ture above the front face of the locking member, be- 
cause the spring is in a very flat position and because 
5 the movement of the spring during opening of the valve 
takes place in a substantially parallel plane with respect 
to the front face. However, the spring, movement does 
not affect the height of the construction of the device. 
In accordance with a further improvement the force 
10 of the spring does not increase, but actually decreases 
in the final stage during the opening movement of the 
valve which facilitates the spring effect on the locking 
member when opening the valve. 
It is possible to further decrease the height of spring 
15 constructions, because due to the use of two adjacent 
leg springs the individual spring may be dimensioned 
substantially weaker and flatter. 

The invention also provides advantageous embodi- 
ments for the spring abutments. The leg springs are 
20 mounted with only a few simple mounting means, so as 
to prevent an outward pivoting from their mounted 
position which is parallel with respect to the locking 
member. 

Other objects and features of the present invention 
25 will become apparent from the following detailed de- 
scription when taken in connection with the accompa- 
nying drawings which disclose several embodiments of 
the invention. It is to be understood that the drawings 
are designed for the purposes of illustration only, and 
are not intended as a definition of the limits and scope 
of the invention. 

In the drawings wherein similar reference numerals 
denote similar elements throughout the several views: 
FIG. 1 is a sectional view of the check valve of the 
invention in closed position; 
FIG. 2 is a plan view of the check valve of FIG. 1; and 
FIG. 3 is a sectional view of the check valve of FIG. 
1 in the open position. 

Referring now to FIGS. 1-3, a disk-like valve housing 
1 is provided with an increasingly widening canal 2 
which is offset at its outlet side. The front face of the 
canal heel portion forms the valve seat 3 at the inner 
edge portion and receives a plate-like locking member 
4. This member is pivotably mounted on an axle 6 by 
means of a bushing 5, whereby the axle is mounted in 
two support shoulders 7 which are mounted on the 
valve housing 1. 

For the locking loading of the locking member 4, two 
leg springs 9, 10 are provided across a front face 8 
which faces away from the valve seat 3. These springs, 
are mounted homologous (mirror inverted) adjacent to 
each other and are provided with a plurality of parallel 
mounted windings 11. The ends of the windings form 
legs 12, 13 which run substantially parallel with respect 
to the front face 8, but run opposite with respect to 
each other. 

The mounting supports 7 are provided with arresting 
arms 14 and serve as abutments for the leg springs 9, 
10. These arms 14 arc provided with bores 15 which 
run parallel with respect to the pivot axle 6. Further- 
more, these bores, when seen from the direction of 
valve scat 3 arc mounted at a distance behind the cen- 
ter axis of rotation and arc laterally offset with respect 
to the center axis of rotation and with respect to the 
locking member 4. 

For retaining leg springs 12 at the abutment, the leg 
springs 12 arc provided with angular portions 16 which 
pass through the bores 15 in the axial direction. The 
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end sections of the angular portions which freely ex- 
tend from the bores arc radially bent in the form of 
safety catches 17, which prevent the spring ends from 
sliding out of the bores 15 during the operation of the 
valve. The bores 15 and the safety catches 17 are such 
that the angular portions 16 including the safety 
catches 17 can be easily introductcd through the bores 
during assembly. There is also the necessary pivot pos- 
sibility of the leg spring 12 parallel to the front face 8. 

Pins 18 serve as abutments for the springs at the 
locking member, which pins extend vertically from the 
front face 8 of the locking member and carry a trans- 
verse member 19 at their free ends. This transverse 
member 19 is fixedly connected between the two pins 
18 with locking member 4 by means of a screw 20. The 
legs 13 of the leg springs 9, 10 are each provided with 
a mounting loop 21 at the free ends of the legs each of 
which loop 21 encompasses each pin 18. In this man- 
ner, the leg springs 9, 10 are non-detachably connected 
with locking member 4. This arrangement also assures 
the required pivot movement of lever arms 13 parallel 
to the front face 8. 

Furthermore, the leg springs 9, 10 are safely mounted 
at the housing portion and the locking member against 
an outwardly pivoting of the position parallel with re- 
spect to the front face 8. 

Furthermore, the leg springs 9, 10 are tensioned with 
pretension between their abutments 14, 18. The struc- 
ture of the leg springs is such that in the relaxed spring 
condition, i.e., before installing the spring into the 
valve, the ideal straight line 22 between the supporting 
point 23 of the leg 12 and the winding axis 24 with 
respect to the ideal straight line 25 between the sup- 
porting point 26 of the leg 13 and the winding axis 24 
stands at an angle a of more than 180°. For installation, 
the leg springs 9, 10 are pretensioned to such an extent 
until the ideal straight lines 22, 25 are swung across the 
outstretched position into an angle a of less than 1 80°, 
as can be seen from FIG. 2. 

The forces of the leg springs 9, 19 increase in the 
longitudinal direction, i.e., in the direction of the con- 
necting straight lines 22, 25 when compressed while 
pivoting locking member 4 outwardly, provided that 
the corresponding straight lines 22, 25 are at an angle 
a of less than 1 80° with respect to each other. This is 
achieved by the aforementioned pretension of springs 
9, 10 so that the spring force decreases substantially 
during the longitudinal compression of the springs. 

When outwardly pivoting the locking member 4, the 
effective lengths of the lever arm between the axle 6 
and the supporting point 23 shorten which effect the 
leg springs 9 and 10 and on the locking member 4. This 
shortening of the effective lever arm length and the 
decreasing spring force result in a decrease of the 
spring forces on the locking member 4, which facili- 
tates the locking effect as desired in check valves. 

While only a single embodiment of the present inven- 
tion has been shown and described, it will be obvious to 
those skilled in the art that many changes and modifica- 
tions may be made thereunto without departing from 
the spirit and scope of the invention. 
What is claimed is: 

I. A flap valve, in particular a check valve compris- 
ing: 

a valve housing having a valve seat formed therein; 
a platc-likc locking member cooperating with said 
valve seat; 



an axle disposed on said valve housing, for pivotably 

mounting said locking member; and 
at least one locking spring extending across a front 
face of said locking member, said front face being 
remote from said valve seat and having a longitudi- 
nal axis substantially crosswise with respect to a 
pivot direction of said locking member, said lock- 
ing spring being held axially pretensioned with one 
end of said valve housing and with another end on 
said locking member, said locking spring having 
the form of a leg spring having two ends constitut- 
ing legs and at least one helical winding connecting 
said legs, at least one said helical winding defining 
an axis, said legs extend opposite to each other and 
transverse relative to the axis of said helical wind- 
ing, and wherein said at least one winding is 
mounted substantially parallel to said front face of 
said locking member. 

2. The flap valve according to claim 1 wherein said 
leg spring defines (an) a first ideal straight imaginary 
connection line between (an) the axis of said winding 
of the spring and a point of connection of the spring to 
said locking member, as well as (an) a second ideal 
straight imaginary connection line between said axis of 
said winding and a point of connection to said valve 
housing; 

said first and second ideal imaginary connection lines 
being oriented (disposed) at an angle of (over) 
more than 180° in a completely (relaxed) uncon- 
nected untensioned state of said spring; and in (an) 
a connected installation position in said flap valve, 
constituting a stretched pretension position of said 
spring legs in said flap valve, said first and second 
straight imaginary connection lines being (pivoted) 
oriented at an angle of less than 180°. 

3. The flap valve according to claim 1 wherein said at 
least one locking spring constitutes two leg springs 
arranged in mirror inverted position. 

4. The flap valve according to claim 1 further com- 
prising a housing abutment for said locking spring con- 
stituting two arresting arms which are connected to 
said valve housing, said housing arms being formed 
with bores which run parallel to the pivot axle of said 
locking member, and said spring being formed adjacent 
said housing with an angular portion at a free end 
thereof which engages one of said bores in an axial 
direction thereof, and said angle portions including 
safety catches which extend radially from said bores, 

50 respectively. 

5. The flap valve in accordance with claim 1 further 
comprising: 

a spring abutment provided at said locking member 
and constituting two retainer pins which extend 
vertically with respect to said locking member; and 
(of) said at least one locking spring constitutes two 
locking springs, each of said two locking springs is 
formed with a loop formed at a free end thereof, 
said loop pivotably surrounding a corresponding 
one of said retainer pins. 

6. The flap valve according to claim 5 further com- 
prising a head piece disposed on an end of each of said 
pins complementary to the size of said loop to prevent 
said loop from sliding off said pin. 

7. The flap valve according to claim 1 wherein said at 
least one helical winding comprises a plurality of super- 
imposed helical windings. 

* * * * * 
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[57] ABSTRACT 

The pipe connector is fabricated from a deflectible 
type of plastic material and may be easily removed and 
cleaned when this is necessary. Both the initial con- 
struction of the plumbing system and the subsequent 
removal and repair are facilitated by the specialized 
construction of the two free ends of the bend portion, 
each of which has associated with it a resilient clamp 
which is loosened or tightened through the operation of 
an associated threaded fastener. The materia] from 
which the connector is fabricated is preferably a high 
density polyprophylene of the clear or transparent type 
which admits light and permits the homeowner or 
plumber to inspect the plumbing system and to readily 
determine whether removal and cleaning is necessary. 

4 Claims, 3 Drawing Figures 




FLEXIBLE PIPE CONNECTOR 
REFERENCE TO RELATED APPLICATION 
This application is a continuation-in-part of my U.S. 
patent application Ser. No. 358,996 filed May 10, 1973 
for "Quick Release Safety Trap" issued on Sept. 30, 
1975 as U.S. Pat. No. 3,908,208. 

BACKGROUND OF THE INVENTION 

The present invention relates to an improvement in 
pipe connectors and is adapted for use with plumbing 
systems including pipe made of copper, brass, lead, 
steel or plastic. In the initial construction of the plumb- 
ing system, pipe ends for either carrying in water or 
carrying out waste are typically threaded and the pipe 
couplings used are likewise threaded so that the junc- 
ture is made. In addition, pipes being joined intersect at 
different angles so that a number of different angular 
bends are required for the connectors, either in their 
off-the-shelf condition or as they are fabricated and 
bent on the site by skilled plumbers. Over a prolonged 
period of use where the pipes have been joined by 
metallic connectors, there occur both corrosion and 
strains. The strains are caused by cutting, threading and 
joining pipes and by subsequent expansion and con- 
traction of the water lines. Since all waters and soils 
tend to corrode the pipe, the corrosion action occurs 
and is particularly noticeable at threaded joints in the 
pipe. The results are red water, reduced flow capacity 
and shortened life of the entire plumbing system In- 
deed, the bore of the pipes, particularly where the 
metallic couplings are connected, may become clogged 
or finally closed with a rusty coating or deposit long 
before the wall of the pipe itself has been subjected to 
any destruction. 

It is well known that pipes of iron have relatively 
rough interiors which serve to retard the flow of water, 
while brass and copper pipes on the other hand have 
smooth interiors which allows for a greater flow of 
water over a long period. Even in the preferred types of 
pipes, it is necessary that they be cut with some preci- 
sion and then threaded prior to installation of the cou- 
plings between pipes. A further weakness inherent in 
any threaded pipe is that the end portions which have 
been threaded are subject to strain lines which later 
may develop into fracture lines and leakage to the pipe. 

With pipe connectors according to the present inven- 
tion, it is possible to provide a relatively small number 
of different angular connectors which, because of their 
deflectible nature, will cover a broad range of angular 
requirements. The connection of the pipes can be made 
without requiring the high degree of skilled labor now 
required for plumbing installation in that the connector 
itself is of an adjustable length by reason of the seg- 
mented sections and once the pipes to be joined are in 
place the joining may be completed simply through a 
C-clamp attachment used in conjunction with the pre- 
sent invention. 

Thus, it will be seen that the present invention allows 
for a strong and permanently water-tight joint without 
requiring placing unusual strain on the piping at any 
point. The physical strength of the pipe and the con- 
nector is greatly increased since there is required no 
threading in which the metal is cut away, leaving a pipe 
much thinner at the thread roots and subject to break- 
age and to later leaking. 
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A second outstanding advantage of the present in- 
vention is that once the system has been assembled and 
put in use it is possible to periodically check the joints 
and determine whether or not any clogging is begin- 
5 ning. Once the connector has been removed in a typical 
metal connector installation, it is necessary to rejoin 
the elements and to make a second leakproof connec- 
tion with caulking, solder or the like. Even in return 
lines where the fluid pressure drop is relatively low, it is 
10 necessary to achieve a tight connection either through 
relatively complicated bell and spigot-type joints, 
flanged joints, or in other cases through threaded and 
doped joints. Otherwise stated, once the obstruction 
has been removed, it is often necessary to have a 
15 professional-type reinstallation to prevent a later leak- 
ing of the connections. The present invention elimi- 
nates this requirement. 

BRIEF DESCRIPTION OF THE PRESENT 
INVENTION 

20 

The present invention, as will become apparent from 
the following description and explanation, is related to 
an easily installed connector which is particularly use- 
ful in a broad variety of plumbing systems, both from 

25 the viewpoint of reducing the cost of initial installation 
of the plumbing system and of later making disconnect, 
repairs and removal of obstructions simple for the 
homeowner. Reconnection of the plumbing system is 
possible without costly professional assistance. 

30 In the initial installation, the connector is of a con- 
struction that makes it possible to accommodate a 
broad range of pipe sizes, all with the same basic con- 
nector. This is made possible by the mode of construc- 
tion of the end portions of the connector. In addition to 
a segmented and frangible end with a number of break- 
off sections provided, the opposed end portion internal 
diameter has an inwardly tapered wall thickness such 
that a different diameter pipe can be introduced to 
achieve a snug fit at whatever length its diameter is 
accommodated. This will be better shown and clarified 

40 in the drawings hereinafter. Since the material of the 
connector is both flexible and transparent, the first 
introduction of the pipe end into the end portion will 
give rise to a visible ring or depression which indicates 
the desired location in which break-off may be made of 

45 the one or more segmented excess end sections to pro- 
vide a close and neat fit of the connector and mating 
pipe. Thus, sizing and connection are achieved simply 
without specialized skill or tools. The final attachement 
by the clamp is simply and quickly accomplished and in 

50 such manner as to allow for quick disconnect when and 
if that becomes later necessary. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described with 
55 reference to the following description and the drawings 
in which like numerals are used to refer to like parts 
where they may appear throughout the several views, 
and wherein: 

FIG. 1 is a front elevational view of the connector 
60 according to the present invention showing the pipe 
end portions; 

FIG. 2 is an enlarged cross-sectional view with parts 
broken away to show the internal construction of a pipe 
being sized and fitted to the connector; and 
65 FIG. 3 is a cross-sectional view substantially similar 
to FIG. 2 and illustrating the final step in which an 
excess segmented section has been broken off and 
removed after prefitting of the pipe. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in FIG. 1, the connector 10 includes a 
central arcuate bend portion 8 which may be straight or 5 
bent at a 90° angle as shown, or in a range of arcuate 
bends ranging from 45° to 90° to 120°, for example. 
The connector 10 may thus be precast in a relatively 
small number of arcuate shapes. Assembly on the 
building site can be made without further modification 10 
of the several basic connector bend configurations. The 
connector 10 may be formed of a high density polyeth- 
ylene material. 

An alternative substance from which the connector 
10 might be constructed or cast is polyprophylene co- 15 
polymer which while it may not be available in clear, 
substantially transparent version, may be such that it 
will admit light to a sufficient degree to enable one to 
determine whether or not the bend portion 8 is becom- 
ing filled with sediment, grease, dirt or scale so that it is 20 
in condition requiring removal and cleaning or replace- 
ment. As is well known in the art, both of the above 
described substances are resistant to the temperature 
of the water passing through them over a range of ap- 
proximately 190°-240°, thus safely allowing for the 25 
passage of any typicaJ waste liquid passing through 
plumbing installations. 

The connector 10 includes a pair of end portions 12 
and 14. Each end portion includes a plurality of seg- 
mented sections 16 fabricated along precast or scribed 30 
frangible lines 16a. This permits breaking off the end 
portions 12 or 14 to a desired length to match and 
make a suitable connection to the two pipes being 
coupled together. While the FIG. 1 embodiment is 
shown as being a right angle elbow connector, the in- 35 
vention is not limited to any particular angular shape. 

Also shown in FIG. 1 is a C-clamp type attachment 
means identified by the numeral 18. The clamp 18 
includes at its left side a pair of upstanding portions 20 
which are joined and fastened together through a 40 
threaded fastener such as a screw 22. This type of at- 
tachment allows for ready connect and disconnect of 
the connector 10 relative to either of the pipes such as 
pipe 24 shown at the upper left hand end of the draw- 
ing. 45 

The FIG. 2 drawing clarifies the interna] construction 
of the upper one of the two end portions 12. It will be 
seen that the end portion 12 includes a plurality of 
similarly sized segmental sections 16. The internal di- 
ameter of the end portion 12 includes an inwardly 50 
converging tapered internal diameter 26. This tapered 
internal diameter is substantially coextensive in length 
with the combined length of the segmented sections 16. 
The tapered internal diameter 26 is capable of handling 
a broad range of pipe sizes which are illustrated by four 55 
different sized pipes A-D. Since the connector 10 is 
formed of a readily deflectible plastictype material, 
when the pipe such as pipe D is introduced into the end 
of the end portion 12 it will finally seat at some point 
along the length of the tapered internal diameter and at 60 
that portion will leave a noticeable ridge or ring E 
which will indicate the length to which it has pene- 
trated the end portion 12. To achieve a close and tight 
connection, it is desirable that the clamp, such as C- 
clamp 18, is attached about one of the particular seg- 65 
mented sections 16 which is formed above the end of 
the pipe being inserted in accordance with its size. Thus 
for pipe D, for example, the best fit would be made by 



attaching the clamp 18 about the second lower section 
16. 

As shown in FIG. 3, break-off of the upper section or 
sections 16 is made after inserting in place the C-clamp 
18 and tightening it. Thus the connection finally 
achieved is one in which there is a slight sealing distor- 
tion of the remaining and surrounding sections 16 into 
confined engagement with the periphery of the pipe. 

It will thus become apparent that I have provided an 
improved flexible-type connector which is both novel 
and considerbly advanced over the prior art with re- 
spect to its initial installation in a plumbing system and 
with respect to its resistance to corrosion and galvanic 
wear. 

The present invention represents a still further ad- 
vancement with respect to the manner in which it may 
be visually examined to determine whether a plugged 
condition exists. Removal and reassembly can be done 
without requiring complicated reconnection of the pipe 
joints. 

The present invention thus achieves a meritorious 
advance with lower cost of initial plumbing installation. 
It also simplifies and lowers the cost of maintenance 
over a long period of use. 

What is claimed is: 

1. A flexible pipe connector for use in coupling a pair 
of transaxial pipes, comprising: 

an arcuately curved pipe bend portion having a pair 
of end portions, each sized to receive a different 
one of the pair of pipes; 

each of said end portions having a plurality of seg- 
mented and frangible end section each of like out- 
side diameter; 

a pair of clamps, each engageable over different ones 
of said segmented end sections for attaching each 
respective end portion about its opposed pipe; and 

a threaded fastener engageable with opposed extend- 
ing lips from each of said clamps for tightening 
each clamp about the associated segmented end 
portion and for thus holding the bend portion 
tightly attached to the pipes; 

said end portions further having a tapered internal 
diameter extending inwardly over a length of said 
end portion substantially equal to the combined 
length of the segmented end sections. 

2. The combination as set forth in claim 1 wherein 
said bend portion and said end portions are all con- 
structed of a high density polyethylene substance for 
admitting light through their walls to allow a visible 
inspection of the condition of the pipe bend prepara- 
tory to removal for cleaning. 

3. The combination as set forth in claim 1 wherein 
each of said end portions is readily and separately de- 
tachable from its opposed pipe and deflectible over a 
substantial distance, whereby a water hose or like flexi- 
ble cleaning instrument may be inserted for removing 
and dislodging clogging material from the bend por- 
tion. 

4. A flexible pipe connector for use in coupling a pair 
of pipes, comprising: 

an arcuately curved pipe bend portion of a high den- 
sity polyethylene substance for admitting light 
therethrough and having a pair of end portions, 
each sized to receive a corresponding one of the 
pair of pipes, each of said end portions further 
having a plurality of segmented and frangible end 
sections of like outside diameter; 
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a pair of clamps engageable over selected ones of 
said segmented end sections for attaching each 
respective end portion about its opposed pipe end; 
and 

a fastener means operatively associated with each of 
said clamps for tightening it about the associated 5 
end portion and for holding said end portion tightly 
attached to its associated pipe; 
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said end portions further each having an inwardly 
converging tapered internal diameter extending 
over a length of said end portion substantially equal 
to the combined length of the segmented end sec- 
tions. 

* * * * * 
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[57] ABSTRACT 

A check valve for large conduits having a stationary, 
rearwardly open hollow valve core mounted inside an 
enlarged-diameter portion of the housing bore, a match- 
ing dish-ahaped valve poppet carried by a pivot lever 
closing the forward end of the valve core in the open 
valve position in which the valve poppet is spaced a 
short axial distance from the valve seat, so that a rapid 
closing action is obtained, as soon as an incipient reverse 
flow enters the hollow valve core. 

9 Claims, 1 Drawing Figure 
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atomic power plants. A pipe failure in the main feed 
CHECK VALVE FOR LARGE CONDUITS pipe of such a power plant, for instance, if not checked 

PAriropnirwn op tot TKivcwnnw bv approp™* check valves, can lead to very severe 

BACKGROUND OF THE INVENTION secondary damage in the pipe system. As a result, it has 

1. Field of the Invention 5 become the practice in this field to specify check valves 
The present invention relates to check valves and having a response time of only a few milliseconds. 

back pressure valves, and more particularly to check .„ ^ w ^ ^ nrr .^ m ^T 

valves for large conduits where the inlet and outlet SUMMARY OF THE INVENTION 

openings of the valve are axially aligned and the valve Underlying the present invention is the objective of 

member moves axially in relation to the valve seat. 10 providing an improved check valve for large conduits, 

2. Description of the Prior Art the valve being designed for minimal flow resistance 
A check valve in a conduit system is designed to and for a rapid closing response. 

prevent the inversion of the liquid flow, should such an The invention proposes to attain the above objective 
inversion become possible through the failure of the by suggesting a check valve with an elongated, gener- 
pipe, or through pump failure, for example. In the event 15 ally tubular valve housing with axial inlet and outlet 
of such failure, the check valve has to immediately close ends, a transversely oriented valve seat in the housing 
the conduit, in response to the cessation of flow, or in midportion, and an axially open stationary valve core 
response to an incipient reverse flow. Ideally, the opera- mounted coaxially with an enlarged-diameter bore por- 
tion of a check valve should follow the first of the two tion, a dish-shaped valve poppet being arranged in the 
conditions, but such an operation requires the presence 20 axial space between the valve seat and the forward end 
of a closing bias derived from a spring or from gravity. of the valve core, for a short poppet movement between 
Such a closing bias, however, will then act as a throt- a normal, open positon in which the valve poppet is 
tling force against die liquid flowing in the conduit seated against the valve core covering its forward axial 

In the case of a check valve responding to an incipi- opening and a closed position in which the valve poppet 

ent reverse flow of the liquid, it is of crucial importance 25 is seated against the valve seat, 

that the response be as rapid as possible. It is well estab- In the normal valve position, the liquid accordingly 

lished that a liquid column moving in a pipe under pres- flows through the valve seat, against the open valve 

sure, when subjected to a sudden deceleration, is capa- poppet, where it is diverted into the annular flow chan- 

ble of developing considerable deceleration forces, nel surrounding the valve core. After flowing past the 

sometimes as high as several times the operating pres* 30 stationary valve core, the liquid leaves the valve hous- 

sure. Pressure surges of this type are generally undesir- ing through the axial outlet When an inversion of the 

able, as they result in uncontrolled stress conditions in liquid flow takes place, as in the case of a pipe failure, 

the pipe system, including pipe failure under certain for example, a portion of the rearwardly entering liquid 

extreme conditions. flow enters the open rear end of the valve core moving 

Known check valves for large conduits are generally 35 against the rear side of the valve poppet. This central 

of the type featuring an enlarged-diameter housing por- reverse flow quickly moves the valve poppet against 

tion, at the entrance side of which is arranged a radially the valve seat. 

inwardly narrowed valve seat, a matching axially mov- A preferred embodiment of the invention further 

able valve member being positioned inside the enlarged- suggests that the movable valve poppet be guided by a 

diameter housing portion. In one prior art solution, 40 pivot lever which extends radially outside the bore of 

disclosed in British Pat No. 336,870, the valve member the valve housing and which has its outer pivot point 

has the outline of a drop, being carried by a pair of located inside a closed lateral head of the housing. The 

parallel links which are pivoted radially outside the inner end of the pivot lever and the valve poppet thus 

valve diameter, inside a laterally extending head. A execute a short arcuate motion, preferably of about 6°, 

counterweight attached to the parallel links applies a 45 approximating a straight-line axial motion between the 

closing bias to the valve member. Another prior art open and closed valve positions. In this context, the 

valve, described in British Pat. No. 304,751, has a shal- invention further suggests a pivot connection between 

low, dish-shaped valve poppet which, in the open posi- the inner extremity of the pivot lever and the valve 

tion, cooperates with the forward end of a stationary poppet, thereby making it possible to arrange the valve 

core body to form a drop-shaped centrally located core 50 seat, the valve core front face, and the cooperating front 

assembly. The valve poppet is guided for axial motion and rear sides of the valve poppet in parallel planes. For 

in relation to the core body, a compression spring this purpose, the pivot lever may have a forked inner 

urging the valve poppet toward its closed position. end portion, or it may be assembled from two parallel 

A major shortcoming of the first-mentioned valve is pivot arms, the valve poppet having preferably a central 

the large inertia of its moving parts. The second prior 55 hub extending rearwardly between the arms of the 

art valve, though featuring a greatly reduced closing pivot lever. 

inertia, requires the action of a closing spring. Other In the preferred embodiment of the invention, the 
prior art solutions have valve members moving along an valve poppet presents a dome-shaped axial contour 
arc into the open valve position, the latter being located extending in the direction of the valve seat, thereby 
laterally outside the liquid flow. Their closing action is 60 smoothly parting and diverting the arriving liquid flow 
too slow to prevent the establishment of a substantial in the direction of the annular flow channel between the 
reverse flow. The result is a sharp pressure surge, when valve core and the valve housing, 
the valve member is closed against its seat As an additional advantageous feature, the invention 
The requirements in size and response speed of check suggests a pivot lever and valve poppet assembly with a 
valves for large conduits have been steadily increasing, 65 combined center of gravity which is located down- 
due to higher flow speeds and higher operating pres- stream of a radial plane through the outer pivot point of 
sures in the conduits. A good example of this trend is the pivot lever. This means that in the case of a horizon- 
found in the field of thermal power plants, especially tal arrangement of the check valve the weight of the 
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pivot lever produces a closing bias on the valve poppet. are spaced apart a short axial distance, for a quick clos- 

Such a closing bias can alternatively or additionally be ing action of the valve poppet 9. The outer pivot 12 is 

obtained by means of a suitable spring engaging the preferably so positioned that the axis of the inner pivot 

pivot lever. 14 intersects the valve center axis in both end positions 

A preferred embodiment of the invention further 5 of the valve poppet 9. 
features a valve core in the shape of a hollow frustum, The pivot lever 10 has two laterally spaced arms at 
the rear diameter of the core being smaller than its the pivot connection 14, as part of a forked inner lever 
forward diameter, yet occupying a substantial portion portion. Alternatively, the entire pivot lever may be 
of the housing bore, in order to allow a central reverse assembled of two laterally spaced parallel arms. The 
flow to immediately reach the valve poppet through the 10 valve poppet 9 has a matching hub 15 extending rear- 
valve core, for a rapid dosing action The valve core is wardly between the arms of the pivot lever 10. Suitable 
coaxially positioned inside the valve housing by means pins or 8ho ulder bolts attach the pivot lever arms to the 
of a number of fins extending radially across the annular poppet hub 15 

flow channel between the valve core and the housing The housing wall which separates the central housing 

wall. 15* " 



bore from the cavity of the lateral head is preferably 



BRIEF DESCRIPTION OF THE DRAWING closed by means of a filler member, a slot 17 for the 

t? -*t. • i r « • , . . . pivot lever movement remaining open. Two narrow 

features and advantages of the mven- |J ot8 necessary in ^ ^ * f adouble-ann pivot 

tion will become apparent from the description follow- lever F 

ing below, when taken together with the accompanying 20 ^ ^ of the cylindrical ^ on 3 of ^ va]ve 

^ h ""J**** by W . ay ° f CXamp ^ a P ? housing 1 is arranged a tubular Valve core 18 i^ the 

ferred embodiment of the invention represented m the ^uH-TZe * uliTl r ^ ~T \ ™ . ™ 7T 

sole figure as follows- shapc of a hoIlow frustum. The valve core 18 is fixedly 

The drawing figure shows, in a longitudinal cross TJtT*,™ COaxial Ae housin « 

section, a check valve for large conduits m accordance 25 fo f mm « * "f™? 6 }? ™ d ™*f fl f w 

with the invention. channel with the latter. Both axial ends of the valve 

core 18 are open. However, the larger forward end of 

DESCRIPTION OF THE PREFERRED the valve core is normally covered by the retracted 

EMBODIMENT valve poppet 9, as can be seen in the drawing. The 

In the drawing is shown a check valve for large con- 30 ^ bi ?ed outer contour of these parts presents a 
duits, intended for high operating pressures. A gener- smooth flow surface for the passing liquid, 
ally tubular valve housing 1 has axial inlet and outlet The valvc 18 is mounted inside the valve hous- 
openings suited for connection to matching extremities m * 1 bv means of a seating ring 20 to which the core is 
of a pipe system by means of connecting welds, for integrally attached through radial fins 19 extending 
example. From the inlet side, the housing bore narrows 35 801088 ^ annular flow space between the core 18 and 
progressively towards a valve seat 2 in the midportion the housing 1. The seating ring is suitably recessed in 
of the housing. Behind the valve seat, the housing bore the housing wall. The pivot lever 10, which reaches into 
widens cup-like into an enlarged-diameter cylindrical fhe center of the valve core 18, requires a correspond- 
portion 3. On one side of the housing is arranged a m 8 slot 21 in the forward portion of the latter, two such 
lateral head 4 communicating with the enlarged portion 40 being necessary for a double-arm lever. 
3 of the housing bore. The lateral head is outwardly The weight of the pivot lever 10, because of the rear- 
closed by means of a head cover 5, preferably of the wardly corved outline of the lever, tends to assist the 
self-sealing type, as is shown in the drawing. A retaining tension spring 16 in maintaining the valve closed in the 
flange 8, bolted against the valve housing 1 by means of absence of liquid flow. For this purpose, the combined 
suitable fasteners 7, serves to position and retain the 45 center of gravity of the lever 10 and of the poppet 9 is 
head cover 5. The latter is outwardly preloaded against located downstream of a radial plane through the outer 
the retaining flange 8 by means of a pressure ring 6. pivot 12 of the lever, when the valve poppet 9 is in the 

A valve poppet 9, corresponding in its outer diameter closed position., 
to the diameter of the valve seat 2, is positioned axially It is obvious from the drawing and from the forego- 
behind the latter. A radially extending pivot lever 10 50 hig disclosure that it is possible to replace the pivot 
carries the valve poppet 9, the lever in turn being pivot- lever of the invention with other valve poppet guide 
ably supported by its outer extremity on a fixed support means, such as a straight-line guide inside the stationary 
13 by means of a pivot pin 12. The pivot support 13 is valve core 18. Also, it is not necessary that the valve 
mounted in the space enclosed by the lateral head 4 and housing has axially aligned openings as shown in the 
its cover 5. Between the pivot support 13 and the pivot 55 drawing; it is possible to accommodate the check valve 
lever 10 is mounted a tension spring 16 which urges the of the invention inside an elbow-shaped or T-shaped 
pivot lever 10 and the attached valve poppet 9 against valve housing. 

the valve seat 2. The purpose of this spring is to main- It should therefore be understood that the foregoing 

tain the valve closed, as long as no liquid flow takes disclosure describes only a preferred embodiment of the 

place in the pipe system. 60 invention and that it is intended to cover all changes and 

The inner extremity of the pivot lever 10 is attached modifications of the invention which fall within the 

to the valve poppet 9 by means of a second pivot con- scope of the appended claims, 

nection at 14, the pivot axis of the latter being parallel to I claim the following: 

that of the outer pivot pin 12. The inner pivot connec- 1. A check valve comprising in combination: 

tion permits the poppet 9 to align itself with the valve 65 an elongated, generally tubular valve housing, the 

seat 2 in the forward (closed) poppet position and with housing bore having an axial inlet end and an axial 

a matching forward face of a hollow valve core 18 in outlet end adapted for connection to matching 

the rearward (open) poppet position. The two positions openings of a pipe system; 
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a valve seat defined by a radially inwardly narrowed 
midportion of the housing bore, in a plane trans- 
verse to the housing axis; 

an enlarged-diameter bore portion in the housing 
immediately behind the valve seat; 5 

a hollow stationary valve core positioned coaxially 
inside the enlarged-diameter bore portion, so as to 
form an annular flow channel therewith, the valve 
core having an open forward end facing the valve 
seat at an axial distance behind it and an open rear- 10 
ward end of a diameter which occupies a substan- 
tial portion of the housing bore, thereby forming an 
inner flow channel through the core, for a reverse 
flow; 

a generally dish-shaped valve poppet arranged in the 15 
axial space between the valve seat and the forward 
end of the valve core, the valve poppet being mov- 
able between a normal open position in which it is 
seated against the forward end of the valve core, 
thereby covering said open end in the manner of a 20 
lid, and a closed position in which it is seated 
against the valve seat, following a closing motion 
resulting from a reverse flow of liquid through said 
inner flow channel; and 

means for guiding the valve poppet in its motion 25 
between the Open and closed valve positions; and 
wherein 

the valve poppet guide means includes an elongated 
pivot lever engaging with one lever extremity the 
valve poppet and with the other lever extremity a 30 
fixed outer pivot point which is located radially 
outside the housing bore, so that the valve poppet 
is guided to execute a short arcuate motion approx- 
imating a straight-line axial motion between its . 
open and closed positions; and 35 

the valve housing includes a closed, laterally extend- 
ing head for the accommodation therein of said 
fixed pivot point of the pivot lever. 

2. A check valve as defined in claim 1, wherein 

the valve poppet and the pivot lever extremity by 40 
which it is engaged form an inner pivot connection 



parallel to the outer pivot connection of the valve 
lever; and 

the open forward end of the valve core and the valve 
seat are located in parallel planes. 

3. A check valve as defined in claim 2, wherein 

the valve poppet includes a rearwardly extending 
central hub; 

the pivot lever is constituted by two laterally spaced 
arms engaging said hub on opposite sides thereof 
with the aid of pivot members; and 

the valve core has matching slots for the accommoda- 
tion of the pivot lever arms. 

4. A check valve as defined in claim 2, wherein 

the relationship between the length of the pivot lever 
and the axial displacement of the valve poppet is 
such that a closing motion of the latter corresponds 
to approximately six degrees angular motion of the 
former, 

5. A check valve as defined in claim 1, wherein 
the valve poppet has a dome-shaped axially protrud- 
ing contour presenting a flow-parting nose in the 
direction of the valve seat 

6. A check valve as defined in claim 5, wherein 

the pivot lever and the valve poppet are so designed 
that their combined center of gravity is positioned 
a distance downstream of a radial plane through 
the outer pivot point, when the valve poppet is in 
the closed position. 

7. A check valve as defined in claim 5, wherein 

the valve poppet guide means further includes a 
spring engaging the pivot lever so as to urge the 
valve poppet towards its closed position. 

8. A check valve as defined in claim 1, wherein 
the valve core has a smaller diameter at its rearward 

end, the core having the shape of a hollow frustum. 

9. A check valve as defined in claim 8, wherein 

the valve core is attached to the housing by means of 
fins extending radially across said annular flow 
channel between the valve core and the housing 
wall. 



45 



50 



55 



60 



65 



United States Patent m 

Kushman et al. 



[ii] 4,109,819 
[45] Aug. 29, 1978 



[54] EXPLOSION VENT AND METHOD OF 
VENTING 

[75] Inventors: Robert L. Kushman, Mason; Sumy H. 

C. Ling, Cincinnati, both of Ohio 

[73] Assignee: The Stacey Manufacturing Co., 
Cincinnati, Ohio 

[21] Appl. No.: 797,352 

[22] Filed: May 16, 1977 

[51] Int. CM B65D 51/16 

[52] U.S, CL 220/208; 137/527; 

137/535; 220/209; 220/326; 220/331; 220/366 

[58] Field of Search 137/527, 537, 535, 587, 

137/527.6; 292/DIG. 65, 219, 64, 71, 78; 
220/88 R, 367, 203, 366, 334, 326, 331, 329, 
333, 208, 209; 16/182 

[56] References Cited 

U.S. PATENT DOCUMENTS 

146,619 1/1874 Titus 220/334 

1,219,493 3/1917 Scott 220/89 A 

1,233,028 7/1917 Clifton et al 137/587 

1,469,567 10/1923 Whiting 220/324 

1,637.298 7/1927 Garcia 220/88 R 

2,045,518 6/1936 Chatfield 137/527 

2,169,410 8/1939 Drane 220/203 

2,209,551 7/1940 Anderson 292/49 

2,288,312 6/1942 Brown 220/203 

2,452,612 11/1948 Swenberg 137/535 

2,529,329 11/1950 De Frees 220/203 

2,548,744 4/1951 Simms 4/177 R 

2,647,534 8/1953 Freeman 137/527.6 

2,681,165 6/1954 Kornhauser et al 220/331 

2.868,412 1/1959 Coffinan 220/89 A 

2,875,920 3/1959 Coflman 220/89 A 



3,355,207 11/1967 Newman 292/78 

3,439,831 4/1969 Pullen 220/366 

3,659,886 5/1972 Andrews 292/78 

3,788,514 1/1974 Giacoma, Jr 220/89 A 

FOREIGN PATENT DOCUMENTS 

947,141 7/1956 Fed. Rep. of Germany 292/78 

302,417 7/1968 Sweden 292/71 

Primary Examiner — William Price 

Assistant Examiner— Allan N. Shoap 

Attorney, Agent, or Firm— Wood, Herron & Evans 

[57] ABSTRACT 

A quick-release vent structure and method for releasing 
a rapid pressure buildup within a vessel such as a stor- 
age bin. Vent covers are releasably seated over large 
vent openings presented by framework which is 
mounted to the vessel. Each cover is resiliently biased 
in place. Gas pressure in the vessel can lift the cover 
from the vent opening for pressure relief. If pressure 
raises the cover a distance greater than a predetermined 
amount, the biasing force is released from the cover by 
a quick-release mechanism and the pressure can blow 
the cover off without damage. 

The covers are preferably held in place by spring- 
loaded, snap action clamps. Each clamp includes a latch 
member that is pressed against the vent cover by an 
over-center spring. When the pressure force exceeds 
the spring force, the latch member is cammed to swing 
over-center and slides off the cover edge, thereby re- 
leasing the cover so that the gas pressure can blow it off 
and vent extremely rapidly. The covers are easily re- 
seatable, without replacement 

12 Claims, 8 Drawing Figures 
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EXPLOSION VENT AND METHOD OF VENTING 

This invention relates to vessels such as bins or silos 
for storing materials of the type which presents a dan- 5 
ger of low level explosion or gas pressure buildup in 
storage. More particularly, the invention relates to ex- 
plosion venting whereby such gas pressure may be rap- 
idly vented through a vent opening, without damage to 
the vent cover or the vessel. 10 

Various materials are subject to some tendency in 
storage to generate large amounts of gas pressure. Ex- 
amples of such materials are asphalt, cork, phenol-for- 
maldehyde resins, flour, polypropylene, and coal. While 
pressure relief valves will safely accommodate a rela- 15 
tively low rate of gas pressure venting, they are insuffi- 
cient to handle the large pressure rises which such mate- 
rials sometimes suddenly generate. To handle such con- 
ditions it is necessary to provide a vent area which is 
large in relation to the cross-sectional area of the silo or 20 
vessel. This is commonly referred to as "full diameter" 
or "wide area'* venting to connote that the venting 
takes place over a substantial proportion of the area of 
the vessel, although not necessarily the full diameter. 

THE PRIOR ART 25 

In the past, wide area venting has been accommo- 
dated by use of frangible or rupturable diaphragms 
which will rip or break under sufficient internal pres- 
sure, and thereby open a vent for pressure release. Dia- 30 
phragms of different rupture strengths can be used to set 
the release pressure at higher or lower levels. Another 
approach has been to provide a breakable connection 
between a sealing element and the vent opening. Exam- 
ples of such frangible or bendable seals and connections 35 
are shown in U.S. Pat. Nos. 1,219,493; 2,548,744; 
2,868,412; and 2,875,921. It is also known to tack weld 
explosion roof panels in place by welds which are suffi- 
ciently weak to rupture at an abnormally high internal 
pressure. In that approach it is difficult to assure that a 40 
given series of welds will all rupture at the desired 
pressure; at best it offers only a rough approximation of 
a desired yield point and, once formed, the welds can- 
not readily be adjusted or changed to provide a higher 
or lower yield point In the event of rupture, field re- 45 
welding of the roof panels is required. 

U.S. Pat. No. 2,529,329 shows a vent hatch with a 
disk which holds a gasket against internal pressure. 
When pressure rises sufficiently, the disk lifts and allows 
the gasket to rise away from the flange to open an annu- 50 
lar vent around the gasket However, the disk cannot be 
blown away to open the port for wide area venting. 

U.S. Pat No. 2,169,410 shows a pressure relief hatch 
on an oil tank which is held down by a spring. The 
spring applies force until it is compressed "solid", from 55 
which point it will yield no further unless it breaks. It 
does not release the hatch or permit it to be blown off. 

U.S. Pat. No. 3,788,514 points out that when a vent 
cover hold-down spring is fully stressed, once pressure 
is released the energy stored in the spring can slam the 60 
cover down so hard as to cause damage. To overcome 
that tendency, it teaches a spring which distends inelas- 
tically as the vent cover lifts, so that the spring thereaf- 
ter exerts no substantial closing force. The spring must 
be replaced after such venting occurs. 65 

In another approach to the problem, releasable vent 
covers have been held down by spring-loaded fingers 
which press on the vent cover at a 45° angle to its sur- 



face, right at the vent cover edge. As pressure lifts the 
cover, the fingers slip down the side of the cover, thus 
releasing it That arrangement is difficult to set up ini- 
tially in that it requires careful alignment of the spring 
loaded fingers to bear diagonally precisely on the edge 
of the cover. Moreover, it does not permit the cover to 
lift significantly to release pressure buildup, without 
releasing altogether. 

Whiting U.S. Pat. No. 1,469,567 shows an over-cen- 
ter lever clamp to secure a lid to a container, but the 
clamp holds the lid closed non-yieldably; the clamp 
would not open under internal pressure without actu- 
ally breaking the clamp. No resilient spring force acts to 
hold the lid closed. 

U.S. Pat. No. 2,209,551 shows a spring-biased lever as 
a latch for a car door, but it is constructed so that it 
cannot release under internal pressure. 

It has been the primary objective of this invention to 
provide an explosion venting structure with vent covers 
which will yield elastically to release pressure up to a 
certain limit without blow off of the vent covers, but 
which above that limit will release very rapidly, with- 
out breakage, to provide venting over a wide area and 
which, once released, can readily be reset in the field 
without welding or part replacement. The invention 
will find use, among other purposes, in silos for the 
storage of materials such as those listed above, and in 
other circumstances where venting of rapid pressure 
rises is desirable. For purposes of illustration it is de- 
scribed hereinafter primarily in relation to storage silo 
roof structure. 

The construction of the basic silo structure itself is 
not a part of the invention and may be conventional; the 
explosion roof may release the internal pressure up- 
wardly or laterally, and may be fitted to conventional 
silo structure. 

The explosion vent includes a framework which is 
mountable to a vessel, for example a roof framework for 
a silo or storage bin. The framework defines one or 
more vent openings. Vent covers are releasably seatable 
on the respective vent openings to close them. Each 
vent cover has associated with it one or more over-cen- 
ter clamp mechanisms for yieldably holding the cover 
in place over the respective vent opening to seal it 
Each clamp mechanism includes a movable latch mem- 
ber which may be mounted to the framework. Elastic 
spring means such as a coil spring bears on the latch 
member. The latch member is movable, preferably piv- 
otally, between a closed position in which the spring 
urges it to hold the cover on the vent opening, and an 
open position in which the spring does not so urge it and 
in which the latch member is clear of the cover so that 
the cover is free to be blown off. Pressure within the 
vessel tends to move the cover off the vent opening and 
to move the latch member, as by camming or pivoting, 
toward open position. Over-center means snaps the 
latch member into open position when the cover has 
been moved a predetermined distance off the vent open- 
ing, as by sliding the latch off the edge of the cover, 
thereby freeing the cover of restraint by the latch. 

DESCRIPTION OF THE DRAWINGS 

The invention can best be further described by refer- 
ring to the accompanying drawings, in which: 

FIG. 1 is a top plan view of an explosion vent in 
accordance with a preferred embodiment of the inven- 
tion, in the form of an explosion roof mounted to a 
cylindrical silo; 
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FIG. 2 is an enlarged fragmentary vertical section, 
partly broken away, taken on line 2 — 2 of FIG. 1; 

FIG. 3 is a fragmentary vertical section, greatly en- 
larged, taken on line 3—3 of FIG. I; 

FIG. 4 is a fragmentary vertical section, greatly en- 
larged, taken on line 4 — 4 of FIG. 1, showing the over- 
center clamp in the closed position and bearing down 
on the edge of the vent cover; 

FIG. 5 is a section similar to FIG. 4, but shows the 
clamp approaching center as the cover is lifted to re- 
lease pressure in the silo, but before the clamp has re- 
leased; 

FIG. 6 is a section similar to FIG. 5, but shows the 
latch member in the open position; 

FIG. 7 is a fragmentary front elevation of the latching 
end of the clamp, and 

FIG. 8 is a fragmentary front elevation of the latching 
ends of two similar over-center clamps mounted in 
side-by-side relation on the roof frame, for engaging 
two separate vent covers. 

For purposes of illustration and not limitation, the 
drawings show an explosion roof for a cylindrical stor- 
age bin wherein the roof includes several separate vent 
covers or roof panels, each of which is releasable, ar- 
rayed on each side of a central catwalk. The provision 
of several smaller releasable roof panels is preferred, in 
place of a single large panel, because smaller panels 
offer less inertial resistance and hence can respond more 
rapidly to a sudden pressure rise. However, it should be 
understood that the number and shape of the individual 
roof panels or vent covers themselves is of no particular 
criticality to the invention. The arrangement shown is 
referred to as a "full diameter" or "wide area" venting 
roof, even though that portion of its area covered by the 
central catwalk is not releasable for venting. 

The explosion is designated generally by 9 and in- 
cludes a framework structure 10 which in use is 
mounted at the top of the side wall 11 of a storage bin or 
silo (see FIGS. 1 and 2). The details of the silo construc- 
tion, apart from the roof, are not part of the invention 
and may be conventional. The framework 10 preferably 
includes a peripheral annular flange 12 with a vertical 
wall 13 which is secured as by riveting to bin side wall 

11, and an outwardly projecting horizontal portion 14. 
As shown in FIG. 1, the roof framework includes a 

pair of cross supports 16, 16 which may be I-beams, that 
extend from one side of the bin to the other, across the 
middle of the roof, or that tie into other framework. 
Those beams 16, 16 support a catwalk 17 which pro- 
vides access to the roof panels for installation and main- 
tenance. The illustrated embodiment has a total of eight 
vent covers or roof panels, each designated at 20, lo- 
cated on both sides of catwalk 17. The panels 20 close 
vent openings 21 defined by the roof framework. (In 
FIG. 1 the roof is shown with four panels 20 a, b, c and 
d in place on the roof framework on the left-hand side of 
catwalk 17, and with the roof panels on the right-hand 
side removed, showing vent openings 21 a, b, c and d) 
The respective openings 21 are defined by and between 
the peripheral flange 12, the cross supports 16 and a 
series of shorter, radially directed braces 22, which are 
connected between the respective beam 16 and flange 

12. As can be seen, the vent openings 21 are generally of 
pie-shaped configuration, but this shape is not critical. 
The over-center clamps to be described are desirably 
mounted to the horizontal flange portion 14 and to the 
central supports 16. 
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An upstanding rim 23 is secured to roof framework 
10 around the periphery of each vent opening 21. Each 
roof panel 20 preferably has a generally flat surface 25 
and a downwardly turned edge 26 (see FIG. 2), the 
5 panel having a width sufficiently great that the edge 26 
overhangs opening rim 23. Resilient gasket strips as at 
27 may be affixed to the underside of the panel for 
sealing purposes. 
Each roof panel is held down by a series of snap 
10 action or over-center clamp mechanisms indicated gen- 
erally at 30 in the drawings, which are mounted to the 
roof framework 10 around the periphery of the vent 
opening. The clamps bear on the top surfaces 25 of the 
roof panels 20, pressing the gasket strips 27 against the 
15 rims 23. The edge 26 acts as a flange to help the respec- 
tive roof panel carry the pressure load from clamp to 
clamp. The hold-down force is resiliency applied and, 
when gas pressure in the vent opening below the roof 
panel exceeds the total hold-down force, the roof panel 
20 will be lifted against the biasing force applied to it by 
the clamps. The roof panel may be lifted a certain 
amount without causing the clamps to release (see FIG. 
5); that is, the clamps will accommodate some venting 
without snapping open and disengaging from the roof 
25 panel. When, however, the roof panel is raised more 
than that limited amount, which suitably may be about 
1J to 18 inches, the clamps will snap open and alto- 
gether release the hold-down force on the panel so that 
the panel is freed and can be blown off to permit free 
30 pressure venting. 

In the embodiment shown, these clamps are spaced 
approximately every 0.83 to 1.75 feet around the periph- 
ery of each roof opening, but this spacing depends on 
internal operating pressure and explosion pressure, and 
35 can be changed to suit conditions. 

The details of the clamps 30 are shown in FIGS. 4-7. 
Each clamp is mounted to and supported by a standard 
or upstanding bracket 31 which is secured as by weld- 
ing at its lower end to the roof framework 10. A latch 
40 member 34 is movably mounted for swinging move- 
ment about a horizontal axis 35, parallel to the adjacent 
roof panel edge 26 (see FIG. 4). Latch member 34 is 
roughly L-shaped, having a projecting arm portion 36 
which presents a latch surface or bearing surface 37 that 
45 in use is engaged with and bears downwardly on the 
upper surface 25 of roof panel 20. Latch member 34 is 
pivoted for rotation about axis 35 on a shaft 39 which at 
one end is secured to bracket 31 and at the opposite end 
is supported on a leg 40 secured to the roof framework. 
50 A bearing or bushing 41 may be provided to take the 
relative rotation between latch member 34 and axle 39 
(see FIG. 7). 

Latch member 34 is swingable about axis 35 between 
two positions: a closed position shown in FIG. 4, in 
55 which latch surface 37 is engaged with and bears on 
roof panel surface 25, and an open position shown in 
FIG. 6 in which the latching member is disengaged 
from and clear of the roof panel to permit the latter to 
be blown off the vent opening. In the open position the 
60 latch member 34 bears against a fixed stop 43 which is 
mounted to the roof framework. 

Movement of latch member 34 from both the open 
and the closed positions is resisted by a yieldable, elas- 
tic, over-center mechanism designated generally by 45. 
65 This mechanism includes a shaft 46 which is threaded at 
a first or lower end into a clevis 47 which in turn is 
pivotally connected to latch member 34 by an axle 48 
(see FIG. 7) that is parallel to axle 39. At its upper or 
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second end, shaft 46 passes through a fixed eye 51 
which is mounted to bracket 31. Eye 51 has an internal 
aperture 52 of diameter greater than that of shaft 46, to 
accommodate the swinging or pivotal movement of the 
shaft which accompanies latch member movement be- S 
tween the extreme positions of FIGS. 4 and 6. A coil 
spring 54 is captured on shaft 46 and bears at its upper 
end against eye 51 through a washer. At its lower end 
spring 54 bears against a nut 55 on a shaft, through a 
washer 56. Thus spring 54 biases clevis 47 downwardly, 10 
relative to eye 51, acting on the clevis through nut 55 
and shaft 46. 

It can be seen in FIG. 4 that when latch member 34 is 
in the closed position, the line of action of spring 54 is 
directed to the right of an imaginary center line 57 15 
(called the instantaneous axis), which runs between axis 
35 and eye 51, so that the spring tends to urge latch 
member 36 clockwise about axis 35, to urge the roof 
panel closed. When the latch member is moved across 
the instantaneous axis 57 toward open position, the line 20 
of action re verses, and the spring moves the latch mem- 
ber counterclockwise, against stop 43. Thus, the spring 
imparts a toggle or snap action to the latch member, 
such that the latch has two stable positions, one on each 
side of center; it resists being moved from one side to 25 
the other, and once it has crossed center, it tends to 
remain on that side. The latch member is so configured 
that when internal pressure lifts the roof panel as shown 
in FIG. 5, the outer end of arm 36 is cammed to slide 
toward and (if the lift is sufficient) off the edge of the 30 
panel. It is an advantage that until the clamp has re- 
leased, the cover can reclose the vent if the pressure has 
been released. Thus in this respect the clamp mecha- 
nism has a double function: (1) it permits the cover to 
lift up to a certain maximum distance to vent pressure, 35 
and then to reclose if pressure drops; and (2) when the 
pressure rise is so rapid, as in an explosion, as to lift the 
clamp a greater distance, then the cover is released 
altogether to provide wide area venting for much more 
rapid release of pressure. The release occurs approxi- 40 
mately when shaft 46 crosses instantaneous axis 57, the 
panel is then freed of the clamp so that it can be blown 
away by the escaping gas. For improved release it is 
desirable to provide a chamfer or camming surface as at 
60, on the edge of the roof adjacent the area engaged by 45 
latch surface 37, to insure smooth release at the edge. 

A clamp cap or cover 61 is provided which may be 
slipped over bracket 31 or otherwise mounted to cover 
and protect the clamp from weather. This housing has a 
front opening at 62 which provides clearance for the 50 
toggle and latch member, in closed position. 

To facilitate field installation spring 54 may be pre- 
compressed before mounting, that is, compressed be- 
yond the use amount, and the precompression then 
removed after the latch member has been seated on the 55 
roof panel. For this purpose a precompression nut 64 
(shown in phantom lines in FIG. 4) is threaded onto the 
upper end of shaft 46, above eye 51, to compress the 
spring between nuts 64 and 55. Pivot axle 48 can then 
easily be inserted to connect clevis 47 to latch member 60 
36. With a roof panel 20 in place over opening 21 and 
the latch in the closed position, nut 64 is then backed 
off, so that the length and hence the compression of 
spring 54 is determined by the position of nut 55 in 
relation to eye 51. 65 

In order to provide a greater hold-down force on a 
roof panel, nut 55 is tightened on shaft 46, i.e., it is 
moved relatively upward. Such adjustment may be 
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useful to achieve a balance between the hold-down 
forces of the several clamps acting on a given roof 
panel, so that all will release at approximately the same 
instant and thereby prevent unbalanced unlatching of 
one side of a panel before the other side is unlatched. In 
this same connection, the spacings of the latches are 
calculated so that each latch will carry the same load. 
By reason of the panel configuration, latch spacings 
may differ around the perimeter of the panel. 

It can be seen that the over-center mechanism will 
accommodate upward movement of the roof panel 
without unlatching, up to the point that shaft 46 moves 
over center or until the latching member slides off the 
edge of the roof panel, whichever first occurs. As the 
roof panel moves off the vent opening, it increasingly 
compresses the spring, but as this occurs the effective 
length of the pivot arm is decreasing at a faster rate than 
the spring force is increasing. For this reason the hold 
down force on the panel decreases as the cover is lifted. 
If the bin internal pressure drops sufficiently by venting 
through the opening thus provided, the vent will close. 
However, in the case of an explosion the pressure con- 
tinues to increase even after the roof panel has been 
partially lifted, because the venting is not yet sufficient. 
Once the latch has been moved across center it will 
remain in the open position shown in FIG. 6, to permit 
full venting and pressure release. In this connection, it is 
important to use small, light panels, so that they can be 
rapidly accelerated by the rapid pressure rise. Their low 
inertia enables them to be moved out of the way 
quickly, whereas a panel that is too heavy will not be 
moved out of the way fast enough and the resulting 
pressure rise could lead to catastrophic failure of the 
bin. 

By way of particular example, we have used 14 
clamps, each having a spring of 4 inch free length and 
1470 lbs/inch spring constant, to hold roof panels of 
2700 sq. in. area, against an internal pressure of up to 
about 2 pounds per square inch. 

The roof panels may be unattached to the roof so 
that, once released, they can be completely blown off 
by internal pressure. However, the force of even a low 
level explosion may tend to scatter the roof panels dan- 
gerously. For this purpose it is desirable to loosely re- 
tain the roof panels on the bin, as by hinges and/or 
chains. A preferred mechanism for doing so, as shown 
in the drawings, includes the provision of loose or lost 
motion hinge means as shown in FIGS. 1 and 3. Hinges 
70 are mounted aroud the peripheral flange 12 on the 
roof framework and comprise a pair of parallel spaced 
upstanding ears 71, each having an elongated vertical 
slot 72. A tab 73 projects from the adjacent downturned 
edge 26 of the roof panel, between the two ears 71, and 
has a stub pin 74 engaged in the ear slots 72. This per- 
mits a certain amount of lost motion movement between 
the roof panel and the hinge such that the roof panel can 
be lifted in a vertical direction a short distance, suitably 
2 to 3 inches, before pivoting movement about pin 74 
starts to occur. During this lifting an annular gap is 
presented between the roof panel 20 and the vent open- 
ing rim 23 through which gas pressure is released with- 
out necessarily tripping the clamps. As the toggle mech- 
anism is tripped, pin 74 comes into engagement against 
the upper end of slot 72 and the roof panel begins to 
swing outwardly about the hinges. The opposite edges 
of the roof panel may be restrained by chains 77 of 
sufficient length to permit full venting. The chains run 
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between the eyes welded to the roof panel, and the 
framework 10. 

After full venting, when the roof panels have been 
replaced, the clamps can be reset simply by forcing 
shaft 46 back across center, using a long lever for that 
purpose. 

FIG. 8 of the drawing shows a double clamp arrange- 
ment 79 wherein two clamps, each similar to that al- 
ready described, are mounted side-by-side but facing in 
opposite directions, on a frame member 22, for engaging 
adjacent roof panels (see FIG. 1). This arrangement is 
convenient although not necessary. 
Having described the invention, what is claimed is: 
1. In an explosion vent for rapidly releasing pressure 
buildup within a vessel, wherein the vent is of the type 
including, 

a framework mountable to said vessel and defining a 
series of vent openings, 

a series of vent covers releasably seatable on the re- 
spective vent openings to close the same, 

each vent cover being associated with a series of 
quick-release clamp mechanisms engaging it 
around its periphery for releasably holding the 
cover in place on the respective vent opening, 

the improvement in the clamp mechanism compris- 25 
ing> 

a latch member connected at one end thereof to said 
framework by a pivot, said latch member present- 
ing at an opposite end thereof a bearing surface 
ehgageable on an edge portion of the respective 30 
cover to apply a vent closing force thereon, 

said latch member being swingable about said pivot 
between a closed position, in which said bearing 
surface bears upon said cover to press the same 
toward said framework, and an open position in 
which said latch member is clear of said cover, 

a shaft swingably connected at a first point to said 
latch member between said pivot and said bearing 
surface, said shaft moyably attached at a second 
point to a support on said framework, the shaft 40 
being so mounted that when said latch member is in 
said closed position said shaft lies on one side of an 
imaginary line between said pivot and said second 
point, and on an opposite side of said imaginary line 
when said latch member is in said open position, 

a spring in compression on said shaft and biasing said 
latch member away from said second point, 

the cover being connected to said framework for 
lineal movement away from the opening, 

said spring exerting a biasing force that changes as SO 
said cover is lifted from said vent opening by gas 
pressure in the vessel, said spring yielding in re- 
sponse to gas pressure below said cover, up to a 
predetermined pressure, without releasing any of 
the clamp mechanisms, whereby said cover lifts 
lineally from said vent opening, such lineal move- 
ment establishing an annular gap between said 
cover and vent opening through which gas pres- 
sure can vent uniformly around said periphery, said 
clamp mechanisms remaining engaged with said 
cover for reseating the cover if said pressure drops, 

said spring yielding further to a pressure rise above 
said predetermined pressure and said latching 
member moving clear of said cover, to release the 
same. 

2. The explosion vent of claim 1 wherein said vent 
covers are connected to said framework for movement 
in a linear direction away from the springs, up to a 
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distance, and for pivoting movement 
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predetermined 
thereafter. 

3. In an explosion vent for rapidly releasing pressure 
buildup within a vessel, wherein the vent is of the type 
including, 

a framework mountable to said vessel and defining a 
series of vent openings, 

a series of vent covers releasably seatable on the re- 
spective vent openings to close the same, 

each vent cover being associated with a series of 
quick-release clamp mechanisms engaging it 
around its periphery for releasably holding the 
cover in place on the respective vent opening, 

the improvement in the clamp mechanism compris- 
ing, 

a latch member connected at one end thereof to said 
framework by a pivot, said latch member present- 
ing at an opposite end thereof a bearing surface 
engageable on an edge portion of the respective 
cover to apply a vent closing force thereon, 

said latch member being swingable about said pivot 
between a closed position, in which said bearing 
surface bears upon said cover to press the same 
toward said framework, and an open position in 
which said latch member is clear of said cover, 

a shaft swingably connected at a first point to said 
latch member between said pivot and said bearing 
surface, said shaft movably attached at a second 
point to a support on said framework, the shaft 
being so mounted that when said latch member is in 
said closed position said shaft lies on one side of an 
imaginary line between said pivot and said second 
point, and on an opposite side of said imaginary line 
when said latch member is in said open position, 

a spring in compression on said shaft and biasing said 
latch member away from said second point, and 

lost motion hinge means connecting the cover at one 
side thereof to the framework for lineal movement 
from the opening up to a predetermined distance, 
and for pivoting movement thereafter,. 

said spring exerting a biasing force that changes as 
said cover is lifted from said vent opening by gas 
pressure in the vessel, said spring yielding in re- 
sponse to gas pressure below said cover, up to a 
predetermined pressure, without releasing any of 
the clamp mechanisms, whereby said cover lifts 
lineally from said vent opening, such lineal move- 
ment establishing an annular gap between said 
cover and vent opening through which gas pres- 
sure can vent uniformly around said periphery, said 
clamp mechanism remaining engaged with said 
cover for reseating the cover if said pressure drops, 

said spring yielding further to a pressure rise above 
said predetermined pressure and said latching 
member swinging clear of said cover, to release the 
same. 

4. The improvement of claim 3 further wherein said 
spring is compressed increasingly as the latch is swung 
about the pivot toward said imaginary line, but at a 
lesser rate than the effective lever arm is decreased 
between said first point and said pivot, the hold down 
force on the cover thereby decreasing. 

5. The explosion vent of claim 3 further wherein said 
edge portion of said cover is a camming surface, 

movement of said cover off said opening swinging 
said latch member about said pivot in a direction 
that brings said bearing surface toward said cam- 
ming surface, said camming surface functioning to 
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disengage said latch member more smoothly from 
said cover. 

6. The explosion vent of claim 5 wherein said cam- 

5 

ming edge is a chamfered edge. 

7. The explosion vent of claim 3 further including 
precompression means comprising, 

an adjustably positionable stop nut on said shaft out- 1° 

ward of said second point, 
said stop nut preventing said spring from moving said 

first point more than a fixed distance away from , s 

said second point. 
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8. The explosion vent of claim 3 wherein said vessel is 
a storage bin and said framework is a roof framework 
mountable to said bin. 

9. The explosion vent of claim 3 wherein the lost 
motion hinge means comprises a pin movable in slotted 
members on said framework. 

10. The explosion vent of claim 1 wherein said shaft is 
swingably attached at the second point to a support 
bracket connected to the framework, by projecting 
through an eye presented by said bracket. 

11. The explosion vent of claim 3 wherein said latch 
member has an outwardly extending arm which pres- 
ents said bearing surface. 

12. The explosion vent of claim 11 wherein said shaft 
is connected at said first point to said arm. 

***** 
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[57] ABSTRACT 

A backflow preventing valve has a body with two prin- 
cipal portions made of a glass-fiber reinforced plastic. 
One portion has an inlet port and an outlet port on a 
through axis, the ports opening to an inlet chamber and 
an outlet chamber respectively. An intermediate cham- 
ber merges with the inlet chamber at an inlet valve seat 
and also merges with the outlet chamber at an outlet 
valve seat, the valve axes and the through axis being 
coplanar. Inlet and outlet poppet valves are urged to- 
ward their respective seats by springs in the intermedi- 
ate and the outlet chambers. There is a vent chamber 
open to the atmosphere and having a vent valve seat 
merging with the intermediate chamber. A poppet vent 
valve has a stem movable in a guide toward and away 
from the vent valve seat The stem is abutted by a dia- 
phragm disposed between an outer diaphragm chamber 
and an inner diaphragm chamber and is pressed by a 
diaphragm spring in the inner diaphragm chamber. 
There is a first passage extending through the two body 
portions between the inlet chamber and the outer dia- 
phragm chamber and a second passage extending 
through the two body portions between the intermedi- 
ate chamber and the inner diaphragm chamber. 

1 Claim, 5 Drawing Figures 
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positioned on the pipes 6 and 7, and the main body can 

BACKFLOW PREVENTING VALVE then be inserted laterally therebetween, and finally the 

flange bolts can be tightened to afford a leak-proof 
BRIEF SUMMARY OF THE INVENTION assembly. In this fashion, the assembly and disassembly 
The backflow preventing valve is for use primarily in 3 °f ^e™ 1 " ith the pipeline can readily be accom- 
domestic water circuits and is effective to preclude flow P^ed. Furthermore, simply by changing the fittings 
in a counter direction that might cause contamination. « and 18, the particular size of pipe to which the unit is 
The valve includes a two-part body of glass-reinforced to be fastened can be changed, 
plastic having an inlet valve and an outlet valve in their Within the principal part 11 of the body there is an 
respective chambers connected to an appropriate inlet 10 inlet port 22 opening into an inlet chamber 23. On the 
port and outlet port. There is an intermediate or vent other end of the body there is an outlet port 24 opening 
chamber between the two valves, such chamber being from an outlet chamber 26, the ports 22 and 24 being in 
open to the atmosphere under control of a vent valve, general transverse alignment on a through axis 27 corre- 
the motion of which is controlled by a diaphragm ar- sponding generally with the axis of the pipes 6 and 7. 
ranged between an inner diaphragm chamber and an 15 The inlet chamber 23 is angled or canted to conform to 
outer diaphragm chamber. A spring presses on the dia* the axis 28 of a portion 29 of an intermediate chamber 31 
phragm from the inner diaphragm chamber. There is a occupying the central portion of the body. The interme- 
pressure connection between the inlet chamber and the diate chamber portion 29 merges with the adjacent inlet 
outer diaphragm chamber, and there is another pressure chamber in an inlet valve seat 32 symmetrical with the 
connection between the intermediate chamber and the 20 axis 28 and shaped as an annular rim. 
inner diaphragm chamber. The vent valve opens to Designed to be seated on the run is a valve washer 33 
discharge to the atmosphere in the event pressure on the held in place on a poppet valve 34 by a washer 36 and 
normally downstream side thereof exceeds the pressure a fastening screw 37. The poppet valve includes a cruci- 
an the normally upstream side thereof. f onn stem 33 m0 vable along the axis 28 within a guide 
BRIEF DESCRIPTION OF THE SEVERAL 39 - Tnis m m intermediate chamber plug 41 having a 
VIEWS OF THE DRAWINGS threaded interengagement with the body portion 11 and 
. , . being surrounded by an O-ring seal 42 to preclude leak- 
FIG. 1 is a side elevation of a backflow preventing A H ^ surrounds the plug and bears against 
valve, pursuant to the invention, incorporated in a fluid ^ ^ vaWe ^ so M tQ mge ^ disc against its ^ with 

™~ * . t . • . 11 ^ c « a predetermined degree of force. In one instance, the 

FIG. 2 is a plan of the valve installation of FIG. 1. ^ ^.„;— « *i;fr AM _»;«i „^ C c 

— - . r ^ 4 . . r « . « . . • . spring 43 requires a amerenual pressure across tne 

TJFk Mf B r C "T!f% .^ f " ^ve seat 32 of some f.ve or six pounds to open. There 

cated by the line 3-3 of FIG. 2 removable plug 46 which can readily be replaced by 

FIG. 4 is a cross-section, the plane of which is indi- . . . . * r • »■ j/ _ 

cated by the line 4-4 of FIG. 3 35 a test cock or test gauge for initial testing and for testing 

FIG. 5 is a cross-section, the plane of which is indi- fro ™ T* t0 ^5 ^ *e «imt has gone into service, 

cated by the line 5-5 of FIG. 3 ™ e «tenned.ate chamber 31 merges at an outlet 

valve seat 47 with a portion 48 of the outlet chamber 26, 

DETAILED DESCRIPTION this portion being symmetrical about an axis 49 extend- 

The backflow preventing valve is preferably for in- 40 m« approximately at right angles to the axis 28 and 

corporation into a fluid system, especially a hydraulic lvm 6 « n * e P lane as such axis and in the same 

system including a hydraulic high pressure line 6 or pipe P lane •» the trough axis 27, so that the parte are com- 

normally discharging into a hydraulic low pressure pipe P act ** d a** 01 * a short fluld t*™* 1 d,stance through the 

7 or line. Flow usually is in the direction of the arrows val ve. Although there is impact of the flowing fluid and 

8 from the high pressure side to the low pressure side. 45 any contained particles against the valve washers, such 
Under abnormal conditions, the pressure on the side 7 im P act >s of an angled or glancing nature when the 
may increase substantially and tend, then, to cause flow valves are in open position. The short and reasonably 
from the pipe 7 toward the pipe 6. The material that direct flow path through the valve body tends to reduce 
flows backward from the pipe 7 toward the pipe 6 may turbulence and eddies within the device and, with the 
be contaminated in some fashion and should not be 50 inclined or angled valves, tends to reduce impact wear 
permitted to enter into the line 6. It is in order to pre- and abrasion of the valve washers. 

vent such adverse usage and to discharge any such Of the same construction as the primary or inlet valve 

backflowing material that the present valve is em- is an outlet valve 51 having a stem 52 guided in a plug 

ployed. Preferably, the valve comprises a main body 9 53 situated in the body portion 11 just as is the plug 41. 

made up of two principal portions 11 and 12, both pref- 55 Substantially the only difference is that a spring 54 

erably fabricated of a nonmetallic material, especially a surrounding the plug 53 is of somewhat lesser strength 

fiberglass-reinforced plastic that is substantially inert to than the spring 43, responding to a pressure differential 

the atmosphere and to the liquids with which the valve of only about two pounds for a full open motion. There 

might be utilized and which is adequately capable of is likewise a pipe plug 56 in the body plug 53 in order 

withstanding the ordinary operating pressures. 60 for a test cock or gauge to be supplied when desired. 

At the inlet end, the device is provided with a special As so far described, liquid flowing normally from the 

fitting 13 of similar material having threads 14 for con- inlet toward the outlet is effective to lift the inlet valve 

nection to the pipe 6 and having a bolt flange 16 for 34 to flow into the intermediate chamber 31, then to lift 

connection to the remainder of the body, there being an the outlet valve 51 and so to continue through the outlet 

intermediate o-ringl7 or seal. Similarly, the discharge 65 chamber26 and into the pipe 7. Conversely, if the pres- 

end is comparably provided with a threaded fitting 18 sure drop across the valve body should change its direc- 

held in position by bolts 19 and including an O-ring seal tion, then it would be expected that the outlet valve 51 

21. With this arrangement, the fittings 13 and 18 can be would close, preventing any flow into the intermediate 
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chamber from the outlet chamber. However, it occa- 
sionally happens that under adverse circumstances due 
to old age or adverse wear conditions or the like the 
valve 51 cannot be entirely relied upon to seat fully. 
There is thus some likelihood of leakage past the valve 
51 into the intermediate chamber, wherein the pressure 
could be expected correspondingly to rise to a value 
greater than that in the inlet chamber 23, so that there 
might be leakage into the inlet also. This event is to be 
precluded under any circumstances. Consequently, the 
valve is supplemented from that as so far described. 

Particularly as shown in FIGS. 4 and 5, one principal 
portion 11 of the valve body is augmented by an abut- 
ting portion 61 of the other principal portion 12 thereof. 
This abutting portion 61 is fabricated of a similar mate- 
rial and is removably assembled with the portion 11 by 
means of a pair of bolts 62 (FIGS. 3 and 5). 

At the junction of the body portions 11 and 61 (FIGS. 
4 and 5), there is provided a vent valve seat 63 sur- 
rounding an extension 64 of the intermediate chamber, 
whereas on the other side of the valve seat 63 there is 
formed in the abutting portion 61 a vent chamber 67 
having a vent opening 68 leading to the atmosphere and 
preferably on the lower side of the vent chamber. 

Adapted to seat on the vent valve seat 63 is a poppet 25 
vent valve 69 of a construction substantially the same as 
that of the inlet valve and the outlet valve, but in this 
instance having an enlarged, cylindrical stem 71 bearing 
an O-ring 72. The valve stem 71 is designed to recipro- 
cate in a guide 73 projecting from the body portion 61 
along the axis 74 of the vent valve. When the valve 69 
is closed, there is no flow between the intermediate 
chamber 31 through the extension 64 into the vent 
chamber 67 and so through the vent opening 68 to the 
atmosphere. When the valve 69 is open, then there is 
easy flow from the intermediate chamber 31 through 
the next chamber 67 and the opening 68 directly to the 
atmosphere. The pressure then in the intermediate 
chamber 31 is substantially atmospheric or slightly 
thereabove, so that there is no likelihood of any flow 
from the interior of the body 11 into the inlet line 6, and 
contamination is therefore completely prevented. 

In order to actuate and control the vent valve 69, 
there is provided a diaphragm 76 of generally planar 
configuration lying against one face of the body portion 45 
61 and overlain by a diaphragm cap 77 held in position 
by a number of fasteners 78. The diaphragm is thus well 
confined and defines an outer diaphragm chamber 79 
and an inner diaphragm chamber 81. The stem 71 car- 
ries a cap plate 82 secured in position by a fastening 50 
screw 83. There is a spring 84 in the inner diaphragm 
chamber 81 resting against the body portion 61 and 
against the cap plate 82. 

As part of the diaphragm containing structure, in- 
cluding the body portion 61 and the cap 77 there is 55 
afforded a first passage 86 extending from the inlet 
chamber 23 through a sleeve connection 87 surrounded 
by an O-ring 88 and extending through an aperture 89 in 
the diaphragm itself. The passage 86 goes an extension 
passage 90 in the diaphragm cap 77, so that free commu- 
nication is established between the inlet chamber 23 and 
the outer diaphragm chamber 79. 

In a somewhat similar fashion, there is a second pas- 
sage 91 partly in the body portion 11 and extending 
from the intermediate chamber 31 and through a sleeve 65 
92 and O-ring seal 93 and through the rest of the passage 
91 in the body portion 12 into the inner diaphragm 
chamber 81. 
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With this arrangement, the pressure in the inlet cham- 
ber 23 is imposed on the outer side of the diaphragm 76, 
whereas the pressure in the intermediate chamber 31 is 
imposed on the under or inner side of the diaphragm 76. 
This differential pressure, taken into account with the 
pressure due to the spring 84, either maintains the dia- 
phragm in its position substantially as shown in FIGS. 4 
and 5 with the vent valve 69 closed, or under adverse 
circumstances the pressure inside the intermediate 
chamber 31, being relatively large, moves the dia- 
phragm away from its position as shown and toward the 
diaphragm cap 77. This opens the vent valve 69 so that 
high pressure fluid can discharge from the intermediate 
chamber 31 through the vent chamber and vent opening 
68 to the atmosphere. There is an access plug 94 so that 
test fixtures or gauges or cocks can be connected into 
the outer diaphragm chamber 79. 

With this arrangement, whenever there is a tendency 
to backflow due to a higher pressure in the outlet line 7 
than there is upstream therefrom toward the inlet line 6, 
and even though the outlet valve 51 may have become 
defective and may leak and permit the extra or higher 
pressure into the intermediate chamber 31, nevertheless 
the presence of such excessive pressure within the 
chamber 31 is immediately communicated to the inner 
side of the diaphragm 76 and augments the pressure 
thereon due to the spring 84. If, then, the pressure on 
the other, outer side of the diaphragm in the outer 
chamber 79 and communicated thereto through the first 
passage 86 is still relatively low, then the differential 
pressure opens the vent valve 69 and permits all of the 
fluid downstream from the inlet valve 34 to discharge to 
the atmosphere through the vent opening 68, and there 
is no possibility of back or contaminating flow to the 
inlet pipe 6. When the differential pressure drops to a 
normal valve, the parts return to their normal, illus- 
trated positions. 

With this arrangement, and since the valve is ex- 
pected to serve for many years, it is quite possible at any 
time simply by removing the various bolts, such as 19, 
and very slightly spreading the pipes 6 and 7 to with- 
draw the backflow preventing valve laterally for bench 
tests or the like. Equally simply, a properly conditioned 
valve can be reintroduced into the line and again bolted 
in position for further service. Also, because of the 
various plugs, the valve can be checked at any time by 
appropriate test techniques to make sure that it is in full 
and effective service operation. 

Since the body of the valve is comprised of nonmetal- 
Iic materials, there is no transmission of electrical volt- 
ages across or through the valve, so that some of the 
possible bad effects of electrolysis are greatly reduced. 
Furthermore, since the valve is of a plastic material that 
partakes of a very smooth surface finish, the pressure 
drop through the valve is somewhat less than is custom- 
ary. Also, since the main body of the valve is made in 
two principal portions, the entire interior of the valve is 
subjected to ready access and complete and thorough 
visual inspection at all times. There has therefore been 
provided a relatively simple, economical and superior 
backflow preventing valve. 
I claim: 

1. A backflow preventing valve comprising a first 
body portion terminating in a predetermined planar 
face, said first body portion having an inlet port and an 
outlet port both in alignment on a through first axis 
extending in a plane parallel to said planar face, means 
defining an inlet chamber in said first body portion open 
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to said inlet port and also extending along a second axis valve seat surrounding said extension and substantially 
disposed in said plane and intersecting said first axis, parallel to said plane, means defining in said second 
means defining an outlet chamber in said first body body portion a vent chamber extending perpendicular 
portion open to said outlet port and also extending to said first plane and merging with said extension, 
along a third axis disposed in said plane and intersecting 5 means defining a vent to the atmosphere from said vent 
said second axis, means defining an intermediate cham- chamber, a vent valve having a stem movable in said 
ber in said first body portion merging with said inlet extension normal to said plane and having on said stem 
chamber at an inlet valve seat centered in said plane and a head movable into and out of engagement with said 
also merging with said outlet chamber at an outlet valve vent valve seat, a planar cap plate on said vent valve 
seat in said plane, an inlet valve in said intermediate 10 stem and extending parallel to said plane, a spring inter- 
chamber and having a valve stem movable in said plane posed between said second body portion and said cap 
toward and away from said inlet valve seat, a first plate for urging said vent valve away from said vent 
spring in said intermediate chamber urging said inlet valve seat, a planar diaphragm extending parallel to said 
valve toward said inlet valve seat, an outlet valve in said plane and abutting said cap plate and said second body 
outlet chamber and having a valve stem movable in said 15 portion, a diaphragm cap overlying said planar dia- 
plane toward and away from said outlet valve seat, a phragm on the side thereof opposite said cap plate and 
second spring in said outlet chamber urging said outlet thereby establishing a diaphragm chamber, means for 
valve toward said outlet valve seat, a second body por- securing said diaphragm cap through said planar dia- 
tion terminating in a predetermined planar face, means phragm to said second body portion, and means for 
for releasably holding said first body portion and said 20 establishing an air passage substantially normal to said 
second body portion with said planar faces substantially first plane and extending from said inlet chamber then 
coincident and parallel to said plane, means defining in through said first body portion and then through said 
said first body portion an extension of said intermediate second body portion and then through said diaphragm 
chamber disposed substantially perpendicular to said and said cap into said diaphragm chamber, 
plane, means in said first body portion defining a vent 25 • * * * * 
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[57] ABSTRACT 

Two check valves in series with a zone between them 
are mounted between the supply pipe and discharge 



pipe, and a relief valve vents the zone to atmosphere 
under predetermined pressure conditions in the pipes. A 
valve poppet in the upstream check valve cooperates 
with its seat and an enclosing stationary barrel to form 
a first chamber. A second chamber is formed in the 
barrel on the other side of the valve poppet, and a third 
chamber is formed downstream of the valve poppet and 
the barrel, and constitutes the zone to be vented. An 
ejector nozzle receives liquid from the first chamber 
when the valve poppet is open, and discharges it into 
the zone. The action of the ejector nozzle aspirates the 
second chamber in the upstream check valve to reduce 
the pressure drop when the valve is open. The velocity 
head of the discharge from the ejector nozzle is directed 
against a valve poppet in the downstream check valve, 
which also includes a pressure affected piston area. In 
each check valve the flow restriction across the valve 
seat decreases more rapidly than the downstream flow 
restriction. Also, the outer surface of the valve poppet 
in the upstream check valve defines, with its stationary 
barrel enclosure, a series of ribs and cavities which 
direct flow of fluid from the check valve through the 
ejector nozzle while minimizing flow into the aspirated 
chamber. A relief valve device connected to vent the 
zone to atmosphere has a valve stem subjected to a 
pressure differential between the inlet pressure to the 
upstream check valve and the reduced pressure in its 
aspirated chamber. 
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BACKFLOW PREVENTION APPARATUS 

This is a continuation of application Ser. No. 918,646, 
filed June 23, 1978, now abandoned. 5 

This invention relates to backflow prevention appara- 
tus to be installed between a supply pipe and a discharge 
pipe. Such devices are commonly used in water supply 
systems in order to insure that polluted water in a dis- 
charge pipe cannot flow in a reverse direction into a 10 
supply pipe. Such apparatus commonly employs an 
upstream check valve and a downstream check valve 
with a zone between them, along with a relief valve 
operated by differential pressure for venting the zone to 
atmosphere whenever the discharge pressure ap- 15 
proaches the supply pressure within predetermined 
limits. 

In accordance with this invention, the intensity of 
pressure in the supply pipe must be reasonably high in 
order to begin opening movement of the upstream 20 
check valve against the action of a load spring. Once the 
opening movement has begun, a larger area is presented 
to the upstream pressure with the result that the check 
valve opens to a greater degree. Flow through the up- 
stream check valve passes through a first chamber and 
through an ejector nozzle which increases the flow 
velocity, while reducing its pressure. The discharge 
from the small end of the ejector nozzle passes through 
a space which communicates with a second chamber 3Q 
within the check valve assembly which is separated 
from the incoming flow by sliding contact of the valve 
poppet within a stationary barrel. The aspirating effect 
of the high velocity flow reduces the pressure in the 
second chamber so that the effective force of the load 35 
spring is reduced. The result is that very low pressure 
drop takes place through the upstream check valve 
when it is open. The ejector nozzle discharges into a 
third chamber which constitutes the zone between the 
check valves. ^ 

Another feature of the invention resides in the fact 
that the relief valve assembly for venting the zone to 
atmosphere operates on differential pressure between 
inlet pressure in the supply pipe and reduced pressure in 
the aspirated second chamber in the upstream check 45 
valve assembly. In addition, the velocity head is added 
to the inlet pressure in the supply pipe. 

Other and more detailed objects and advantages will 
appear hereinafter. 

In the drawings: 50 

FIG. 1 is a side elevation showing a preferred em- 
bodiment of this invention. 

FIG. 2 is a sectional elevation showing a portion of 
FIG. 1. 

FIG. 3 is a perspective view showing the valve pop- 55 
pet employed in the upstream check valve assembly. 

FIG. 4 is a transverse sectional view of the valve 
poppet shown in FIG. 3, taken substantially on the lines 
4—4 as shown in FIG. 2. 

FIG. 5 is a sectional elevation of the relief valve 60 
assembly. 

FIG. 6 is an end view of the relief valve assembly 
taken substantially on the lines 6—6 as shown in FIG. 5. 

Referring to the drawings, the backflow prevention 
device generally designated 10 is positioned between 65 
two conventional gate valves 11 and 12. The gate valve 
11 forms a part of a water supply pipe, and the gate 
valve 12 forms a part of a water discharge pipe. The 
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device 10 prevents flow of water from the discharge 
pipe back into the supply pipe. 

As shown in FIG. 2, the device 10 includes an up- 
stream check valve assembly generally designated 13, a 
downstream check valve assembly generally designated 
14 having a zone 15 between them. A relief valve assem- 
bly generally designated 16 vents the zone 15 to atmo- 
sphere whenever the pressure in the aspirated second 
chamber 53 approaches the pressure in the inlet passage 
17, within predetermined limits. The passages 17 and 18 
and the zone 15 are all formed within the integral body 
19. The upstream check valve assembly 13 and the 
downstream check valve assembly 14 are mounted in 
the body 19 at right angles to each other, and each is 
positioned at an angle of 45 degrees to the aligned axes 
of the inlet and outlet passages 17 and 18. 

The upstream check valve assembly 13 includes a 
stationary barrel 21 mounted within the body 19 and 
having a flange 22 clamped between the body 19 and 
the stationary cover 23. An alignment pin 20 assures the 
proper orientation of the barrel 21 within the body 19. 
One end of the barrel 21 has a circular opening 24 de- 
fined within a stationary annular seat 25. The barrel 21 
has a side window 26 communicating with the zone 15. 

A valve poppet 28 is slidably mounted in the barrel 21 
for movement toward and away from the stationary 
seat 25. The valve poppet 28 is provided with an annu- 
lar resilient disk 29 which cooperates with the seat 25 to 
form a bubble tight seal. A retainer plate 31 holds the 
resilient disk in position and is itself fixed to the valve 
poppet 28 by means of the screw 32. A coil compression 
spring 33 has one end seated against the internal shoul- 
der 34 of the valve poppet 28 and the other end engag- 
ing an end flange 35 on the spring retainer 36. The 
spring 33 encircles the tapering portion 36a of the re- 
tainer. A key 37 prevents turning of the retainer within 
the cover 23, which cover is secured to the body 13 by 
means of threaded fastenings 38, as shown in FIG. 1. A 
central non-circular tubular stem 39 is secured to the 
valve poppet 28 by means of the threaded element 41 
and washer 42, and slides through a notched non-circu- 
lar opening 43 in the radial portion 36* of the spring 
retainer 36. The stem 39 is received into a matching 
recess 40 in the valve poppet 28. The valve poppet 28, 
stem 39, element 41, washer 42, retainer 36 and spring 
33 constitute a unitary assembly for installation into 
position, in the absence of the cover 23. For safety 
reasons a special tool is required to engage the threaded 
element 41. The assembly of cover 23 to the body 13 
causes the spring 33 to be further compressed beyond its 
relaxed position. 

An ejector nozzle 44 is mounted on the valve poppet 
28 and has a relatively large entrance opening 45 com- 
municating with the first chamber 46 defined between 
the valve poppet 28 and the barrel 21 and between the 
ribs 47 and 48. The discharge opening 49 is smaller and 
is directed toward a transverse passage 51 in the valve 
poppet 28 but which is separated therefrom by the space 
52. The space 52 communicates with a reduced pressure 
second chamber 53 containing the spring 33. This sec- 
ond chamber 53 extends into the upper portion of the 
barrel 21 and into the cover 23 both inside and outside 
of the spring retainer 36. 

A circumferential groove 54 is formed in the outer 
cylindrical surface of the valve poppet 28, and this 
groove 54 is interrupted at two locations to communi- 
cate with the arcuate spaces 55 and 56 formed in the 
outer surface of the valve poppet 28 and bounded by the 
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interior surface 57 of the stationary barrel 21. The arcu- 
ate space 55 extends from the rib 48 to the rib 58, and 
the arcuate space 56 extends from the rib 47 to the rib 
59. Both of these arcuate spaces 55 and 56 communicate 
with the window opening 26 in the barrel 21. As best 
shown in FIG. 4 t the transverse passage 51 in the valve 
poppet 28 discharges through the center of the window 
opening 26 in the stationary barrel 21 into the zone 15. 

The downstream check valve assembly 14 is similar 
to the upstream check valve assembly 13 in many re- 
spects except that it does not have an ejector nozzle 44 
or a transverse passage 51. The stationary barrel 61 
carries the stationary annular seat 62 which is engaged 
by the resilient disk 63 carried on the valve poppet 64. 
The coil compression spring 65 engages the cover 66 at 
one end and engages the valve poppet 64 at the other 
end. The cover 66 and the barrel 61 are secured to the 
body and aligned in the manner described in connection 
with the upstream check valve assembly 13. 

The relief valve assembly 16 is best shown in FIGS. 
5 and 6 and it includes a stationary housing 67 and a 
valve member 68 in the housing movable toward and 
away from a stationary annular seat 69. The resilient 
disk 71 is carried on the valve member for contact with 
the annular seat 69. The valve member 68 includes a 
valve stem 72 slidably mounted in the guide 73 and 
having the circular plate 74 fixed on one end by means 
of the threaded stem element 75 and washer 75a. The 
cover 76 is bolted to the housing 67 and clamps the rim 
of a relatively large rolling diaphragm 77 between 
them. The relatively small rolling diaphragm 78 has its 
outer periphery clamped between the guide 73 and a 
wall of the housing 67. The inner portion of the rolling 
diaphragm 78 is fixed to the valve member 68 by means 
of the clamping plate 79 and threaded fastenings 81. The 
effect of the diaphragm 78 is to offset the unbalanced 
forces resulting from the pressure differential between 
zone 15 and atmospheric pressure in discharge 104. A 
chamber 82 is formed within the housing 67 and be- 
tween the flexible diaphragms 77 and 78, and this cham- 40 
ber 82 communicates with a terminal fitting 83. A simi- 
lar terminal fitting 84 is carried on the cover 76 and 
communicates with the chamber 85 between the cover 
76 and the flexible diaphragm 77. 

The coil compression spring 86 has one end seated on 45 
the stationary guide member 73 and the other end 
contacts the pressure plate 87 mounted for self-aligning 
movement on the spherical surface of the central boss 
88 on the plate 74. The tubular flanged part 89 is bolted 
to the housing 67 at 91 and is bolted to the mating 
flanged part 92 on the body 19, as shown in FIG. 1. 

From this description it will be understood that pres- 
sure in the chamber 85 acts to close the valve disk 71 
against the stationary seat 69, in opposition to the force 
of the spring 86. Pressure in the chamber 82 serves to 
supplement the force of the spring 86. Movement of the 
valve member 68 is guided by the sliding contact be- 
tween the stem 72 and the guide 73 and by the sliding of 
the fingers 93 in the axial bore 94 of the member having 
the stationary seat 69. The guide fingers 93 are formed 
integrally with the circular plate 95 which holds the 
resilient disk 71 in place on the valve member 68. 

Means are provided for subjecting the relief valve 
chamber 85 to pressure in the inlet passage 17 and, as 
shown in the drawings, this means includes the velocity 
sensitive pressure pickup tube 96 extending through the 
body 19 and connected to the terminal fitting 97. A pipe 
98 connects the terminal fitting 97 to the terminal fitting 
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84 of the relief valve assembly 16. Additional means are 
provided for connecting the aspirated second chamber 
53 in the upstream check valve assembly 13 to the space 
82 in the relief valve housing 67 between the flexible 
diaphragms 77 and 78. A shown in the drawings, this 
means includes the terminal fitting 99 which communi- 
cates with the chamber 53, and the terminal fitting 83 
which communicates with the relief valve space 82. A 
pipe 101 connects the terminal fitting 9 to the terminal 
fitting 83, as shown in FIG. 1. Conventional test fittings 
102 and 103 are provided on the body 19 in communica- 
tion with the inlet passage 17 and the outlet passage 18. 
These test fittings are normally closed. 

In the operation of the backflow prevention device, 
the pressure of water in the upstream gate valve 11 acts 
through the inlet passage 17 and against the exposed 
portion of the upstream check valve assembly 13 within 
the annular stationary seat 25. This pressure tends to 
open the valve in opposition to the force of the spring 
33. When the upstream pressure has reached a sufficient 
intensity to move the valve disk 29 away from the seat 
25, the pressure acts over a larger cross sectional area of 
the valve poppet 28 and the additional force increases 
the opening movement of the valve disk 29 away from 
the stationary seat 25. Water flows into the arcuate 
space or first chamber 46 between the shoulders 47 and 
48 and passes through the ejector nozzle 44 and into the 
flared entrance opening 50 of the transverse passage 51. 
The rapid flow from the small discharge end of the 
ejector nozzle 44 reduces the pressure of liquid in the 
chamber 53 by an aspiration effect. Water is discharged 
from the transverse passage 51 through the third cham- 
ber or zone 15 and its velocity head acts directly on the 
exposed surface of the valve poppet 64 in the down- 
stream check valve assembly 14. Water is discharged 
through the window 60 in the wall of the barrel 61 and 
passes into the discharge passage 18 in the body 19. 

The configuration of the ribs and spaces on the outer 
surface of the valve poppet 28 in the upstream check 
valve assembly 13 has the following beneficial effect: 
The flow from the inlet passage 17 is shielded from any 
substantial communication directly with the zone 15, 
and instead the flow from the inlet passage 17 is directed 
toward the arcuate space or first chamber 46 which is 
defined between the inclined ribs 47 and 48 and which 
space 46 feeds the ejector nozzle 44. The spaces or 
pockets 55 and 56 on the other side of these barrel-con- 
tacting ribs 47 and 48 are in direct open communication 
with the side window 26 in the stationary barrel 21, and 
hence are in communication with the third chamber or 
zone 15. The circumferential cross flow on the periph- 
ery of the valve poppet 28 through the groove 54, pock- 
ets 55 and 56 and side window 26 serves as a barrier to 
leakage from the inlet 17 axially along the cylindrical 
surface of the valve poppet 28 into the aspirated second 
chamber 53. 

Check valve 13 is designed to maintain a specified 
minimum pressure differential and cooperates with the 
relief valve assembly 16 to insure that no reverse flow 
could ever occur. If for any reason the pressure differ- 
ential reflected to the assembly falls below a prescribed 
level, the relief valve assembly opens to vent the zone 
15 to atmosphere as a means of maintaining this required 
differential. The second check valve 14 normally also 
maintains a lesser pressure differential; however, it is 
subject to system pressure conditions wherein the pres- 
sure in discharge chamber 18 can exceed the normal 
supply pressure in chamber 17. Under these conditions 
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the function of check valve 14 is to remain closed and 
isolate zone 15 from the higher backflow pressures. If 
the second check valve 14 should leak, this reverse flow 
would tend to equalize the pressure differential main- 
tained across the first check valve 13 and consequently 
the relief valve assembly 16 would be caused to open 
and vent the zone 15 to atmosphere and dissipate the 
reverse flow leakage. 

More particularly, if the differential pressure between 
the chamber 85 and the chamber 82 is not maintained, 
the spring 86 acts in a direction to open the valve by 
moving the disk 71 away from the stationary seat 69. 
This pressure differential could be reduced by reason of 
leakage through the downstream check valve 14, or it 
might be reduced by failure to maintain the pressure 
drop through the upstream check valve 13. Any factor 
or foreign matter which could cause leakage through 
the upstream check valve 13 would tend to diminish the 
pressure differential between the chambers 82 and 85. 

Check valve 13 functions to maintain a high initial 
pressure differential as a backflow protection margin of 
safety, and to resist initial flow through the check valve. 
However, as normal flow is established and increases, 
the initial pressure differential across its seat is reflected 
against the larger area of the valve poppet 28 and is 25 
applied across the ejector 44 which in turn aspirates the 
chamber 53. This combined effect causes the check 
valve 13 to provide a substantially reduced pressure 
differential under flowing conditions. This substantially 
reduced pressure differential is actually less than the 
initial pressure differential required under a no flow 
condition. In order to prevent this lower than normal 
pressure differential from causing the differential relief 
valve to open, a higher pressure differential is reflected 
to the relief valve assembly 16 as a result of adding the 
velocity head pressure sensed through tube 96 to pres- 
sure chamber 85 and by also applying the reduced pres- 
sure in the aspirated chamber 53 to pressure chamber 
82. The result is that the differential reflected to the 
control is greater than the differential between pressure 40 
chamber 17 and zone 15 but it is only greater under 
velocity flowing conditions. Under static or reverse 
flow conditions wherein the relief valve assembly may 
be required to open, unwanted pressure differentials 
related to normal flow conditions are not induced. 

The device shown in the drawings and described 
above has been found to have exceptional operating 
characteristics. The pressure required for initial opening 
of the upstream check valve 13 is relatively high, and 
yet the pressure drop from the inlet passage 17 to the 
outlet passage 18 is exceptionally low during normal 
flow conditions. 

Having fully described my invention, it is to be un- 
derstood that I am not to be limited to the details herein 
set forth but that my invention is of the full scope of the 
appended claims. 

I claim: 

1. In a backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 
a valve poppet guided for movement in said barrel 
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toward and away from said valve seat, a spring acting to 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 
fluid pressure in said inlet passage, means cooperating 
with said barrel and said valve poppet to define a cham- 
ber remote from said valve seat, an ejector nozzle on 
said valve poppet receiving fluid from said barrel when 
said valve poppet has separated from said valve seat, 
said ejector nozzle having a discharge end communicat- 
ing with said chamber so that relatively rapid fluid flow 
from said ejector nozzle causes a reduction in fluid 
pressure in said chamber to oppose the action of said 
spring and thereby reduce the pressure drop across the 
upstream check valve assembly, the downstream check 
valve assembly having a valve poppet communicating 
with the zone and positioned to receive the velocity 
head discharge from the upstream check valve assem- 
bly. 

2. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 
a valve poppet guided for movement in said barrel 
toward and away from said valve seat, a spring acting to 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 
fluid pressure in said inlet passage, means cooperating 
with said barrel and said valve poppet to define a spring 
chamber remote from said valve seat and enclosing said 
spring, an ejector nozzle on said valve poppet receiving 
fluid from said barrel when said valve poppet has sepa- 
rated from said valve seat, said ejector nozzle having a 
discharge end communicating with said spring chamber 
so that relatively rapid fluid flow from said ejector 
nozzle causes a reduction in fluid pressure in said spring 
chamber to oppose the action of said spring and thereby 
reduce the pressure drop across the upstream check 
valve assembly. 

3. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary annular 
valve seat forming a part of the upstream check valve 
assembly, a stationary barrel positioned coaxially of said 
valve seat, a valve poppet guided for movement in said 
barrel toward and away from said valve seat, a spring 
acting to move said valve poppet into sealing contact 
with said valve seat, said spring acting to create a pres- 
sure drop through the upstream check valve assembly 
when said valve poppet is initially moved away from 
said seat by fluid pressure in said inlet passage, means 
cooperating with said barrel and said valve poppet to 
define a chamber remote from said valve seat, aspirator 
means receiving fluid from said barrel when said valve 
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poppet has separated from said valve seat, said aspirator 
means acting to reduce the pressure in said chamber to 
oppose the action of said spring and thereby reduce the 
pressure drop across the upstream check valve assem- 
bly, said relief valve device having a valve subjected to 5 
differential pressure between the pressure in the inlet 
passage and the pressure in said chamber of the up- 
stream check valve assembly. 

4. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 10 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 15 
the supply pipe terminating in a stationary annular 
valve seat forming a part of the upstream check valve 
assembly, a stationary barrel positioned coaxially of said 
valve seat, a valve poppet guided for movement in said 
barrel toward and away from said valve seat, a spring 20 
acting to move said valve poppet into sealing contact 
with said valve seat, said spring acting to create a pres- 
sure drop through the upstream check valve assembly 
when said valve poppet is initially moved away from 
said seat by fluid pressure in said inlet passage, means 25 
cooperating with said barrel and said valve poppet to 
define a chamber remote from said valve seat, an ejector 
nozzle on said valve poppet receiving fluid from said 
barrel when said valve poppet has separated from said 
valve seat, said ejector nozzle having a discharge end 30 
communicating with said chamber so that relatively 
rapid fluid flow from said ejector causes a reduction in 
fluid pressure in said chamber to oppose the action of 
said spring and thereby reduce the pressure drop across 
the upstream check valve assembly, said relief valve 35 
device having a valve subjected to differential pressure 
between the pressure in the inlet passage and the pres- 
sure in said chamber of the upstream check valve assem- 
bly. 

5. In backflow prevention apparatus for installation 40 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 45 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 

a valve poppet guided for movement in said barrel 50 
toward and away from said valve seat, a spring acting to 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 55 
fluid pressure in said inlet passage, means cooperating 
with said barrel and said valve poppet to define a spring 
chamber remote from said valve seat and enclosing said 
spring, an ejector nozzle on said valve poppet receiving 
fluid from said barrel when said valve poppet has sepa- 60 
rated from said valve seat, said ejector nozzle having a 
discharge end communicating with said spring chamber 
so that relatively rapid fluid flow from said ejector 
nozzle causes a reduction in fluid pressure in said spring 
chamber to oppose the action of said spring and thereby 65 
reduce the pressure drop across the upstream check 
valve assembly, the downstream check valve assembly 
having a valve poppet communicating with the zone 
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and positioned to receive the velocity head discharge 
from the upstream check valve assembly, said relief 
valve device having a valve subjected to differential 
pressure between the pressure in the inlet passage and 
the pressure in said chamber of the upstream check 
valve assembly. 

6. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 
a valve poppet guided for movement in said barrel 
toward and away from said valve seat, a spring acting to 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 
fluid pressure in said inlet passage, means cooperating 
with said barrel and said valve poppet to define a cham- 
ber remote from said valve seat, an ejector nozzle on 
said valve poppet receiving fluid from said barrel when 
said valve poppet has separated from said valve seat, the 
outer surface of the valve poppet cooperating with said 
barrel to form two series of pockets and ribs symmetri- 
cal with respect to said ejector nozzle and acting to 
minimize flow from said seat into said chamber, said 
ejector nozzle having a discharge end communicating 
with said chamber so that relatively rapid fluid flow 
from said ejector nozzle causes a reduction in fluid 
pressure in said chamber to oppose the action of said 
spring and thereby reduce the pressure drop across the 
upstream check valve assembly. 

7. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 
a valve poppet guided for movement in said barrel 
toward and away from said valve seat, a spring acting to 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 
fluid pressure in said inlet passage, means cooperating 
with said barrel and said valve poppet to define a cham- 
ber remote from said valve seat, an ejector nozzle on 
said valve poppet receiving fluid from said barrel when 
said valve poppet has separated from said valve seat, the 
outer surface of the valve poppet cooperating with said 
barrel to form pockets and ribs to produce circumferen- 
tial flow of fluid on the outer surface of said valve pop- 
pet away from said ejector nozzle and thereby acting to 
minimize axial flow from said seat along said valve 
poppet into said chamber, said ejector nozzle having a 
discharge end communicating with said chamber so that 
relatively rapid fluid flow from said ejector nozzle 
causes a reduction in fluid pressure in said chamber to 
oppose the action of said spring and thereby reduce the 
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pressure drop across the upstream check valve assem- sible space sensitive to pressure in said aspirated cham- 

bly. ber, said spaces sharing a common movable wall. 

8. In backflow prevention apparatus for installation 11. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 5 tus including upstream and downwstream check valve 
assemblies with a zone between them, and a relief valve assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 10 the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a forming a part of the upstream check valve assembly, a 
body, a stationary barrel positioned within the body valve poppet guided for movement toward and away 
coaxially of said valve seat, said body having a remov- from valve sea** a first spring acting to move said 
able cover, a valve poppet guided for movement in said valve poppet »^o sealing contact with said valve seat, 
barrel toward and away from said valve seat, a spring 15 Mid first s P™g acting to create a pressure drop through 
acting to move said valve poppet into sealing contact the ^stream check valve assembly when said valve 
with said valve seat, means cooperating with said barrel POPP* IS """ally moved away from said seat by fluid 
and said cover and said valve poppet to define a spring Pressure in said inlet passage, means cooperating with 
chamber remote from said valve seat and enclosing said valve P°PP et to def,ne a chamber remote from **id 
spring, said valve poppet having a central axial stem 20 vaIv ^ aspirator means on said valve poppet receiv- 
fixed thereto, a spring retainer positioned within a por- m « flu i d when ^ vaIve ^ has separated from 
tion of said spring and having a central opening for 83,(1 valve ^ to ^ a Ruction in fluid 
sliding contact with said stem, said valve poppet, stem, P ressure m ^ u chamber !° lhe act ' on of 
spring and retainer being axially insertable i into said „ f' m S P™« and ***** thejressure drop across 
barrel as a unitary assembly in the absence of said cover, 25 ^ upitreun check va * ve MjemUy, said relief valve 
an ejector nozzle on said valve poppet receiving fluid hav ! n * a movab P le valv f grating 
from said barrel when said valve^Jpet has separated ™ 11™°™* ** co " trollui g flow to ato °- 

from said valve seat, said ejector nozzle having a dis- Sp ^ TC from 841 zone ' a 56001101 S P™« actm « to ^ 
irum ^u vaivc m»i, »aiu cjw-mji hu^xic i«viii 6 « U i» ^ movaWe va!ve element to move toward open posi- 

charge ^end communicating witn saia spring cnamoer so 30 ^ ^ differential 

pressure means sensitive to ores- 
that relatively rapid fluid flow from said ejector nozzle SUfe fa ^ ^ ' flnd . ^ ^ 

causes a reduction m fluid pressure in said spring cham- for cha m the force rf .J^^ ri 

ber to oppose the action of said spring and thereby u 1q backflow revention apparatus for installation 

reduce the pressure drop across the upstream check ^ the supply pipe and the discharge pipef the 

valve assembly. 35 apparatus including upstream and downstream check 

9. In backflow prevention apparatus for installation valve with a ^ne them> ^ a relief 
between a supply pipe and a discharge pipe, the appara- device for venti the zone to atrnopshere under prede- 
tus inc uding upstream and downstream check va^ve termined pressure conditions in the pipe, the improve- 
assemblies with a zone between them, and a relief valve ment comprising, in combination: an inlet passage from 
device for venting the zone to atmosphere under prede- 40 the supply pipe leading to tne upstream check valve 
termined pressure conditions in the pipes, the improve- assembly, said upstream check valve assembly having a 
ment comprising, in combination: an inlet passage from chamber aspirated by fluid flow through said upstream 
the supply pipe terminating in a stationary valve seat check valve assembly, said relief valve device having a 
forming a part of the upstream check valve assembly, a movable valve element cooperating with a stationary 
valve poppet guided for movement toward and away 45 seat for controlling flow from said zone to atmosphere, 
from said valve seat, a first spring acting to move said said movable valve element including a stem, a body 
valve poppet into sealing contact with said valve seat, enclosing said stem and having a cover, a plate having 
said first spnng acting to create a pressure drop through a spherical hub portion fixed to said stem, a first flexible 
the upstream check valve assembly when said valve diaphragm engaging said plate and having an outer 
poppet is initially moved away from said seat by fluid 50 periphery clamped between the cover and the body to 
pressure in said inlet passage, means cooperating with form a first expansible space, a second flexible dia- 
said valve poppet to define a chamber remote from said phragm extending between the stem and the body, a 
valve seat, aspirator means on said valve poppet receiv- self-aligned member mounted on said spherical hub 
ing fluid when said valve poppet has separated from portion of said plate, a spring operatively positioned 
said valve seat, and acting to cause a reduction in fluid 55 between said member and said body and acting to move 
pressure in said chamber to oppose the action of said said movable valve element away from said stationary 
first spring and thereby reduce the pressure drop across seat, means for connecting said first expansible space to 
the upstream check valve assembly, said relief valve said inlet passage, and means for connecting the space 
device having relatively movable valve parts for con- within the body and between said diaphragms to said 
trolling flow from said zone to atmosphere, a second 60 aspirated chamber. 

spring acting to cause relative movement of said valve 13. In backflow prevention apparatus for installation 

parts toward open position, and differential pressure between the supply pipe and the discharge pipe, the 

means sensitive to pressure in said inlet passage and in apparatus including upstream and downstream check 

said aspirated chamber for changing the effective force valve assemblies with a zone between them, and a relief 

of said second spring. 65 valve device for venting the zone to atmosphere under 

10. The combination set forth in claim 9 in which said predetermined pressure conditions in the pipe, the im- 
relief valve device has a first expansible space sensitive provement comprising, in combination: an inlet passage 
to pressure in said inlet passage and has a second expan- from the supply pipe leading to the upstream check 



valve assembly, said upstream check valve assembly 
having a chamber aspirated by fluid flow through said 
upstream check valve assembly, said relief valve device 
having a movable valve element cooperating with a 
stationary seat for controlling flow from said zone to 5 
atmosphere, said movable valve element including a 
stem, a body enclosing said stem and having a cover, a 
first flexible diaphragm having an outer periphery 
clamped between the cover and the body to form a first 
expansible space, a second flexible diaphragm extending 10 
between the stem and the body, a spring operatively 
positioned between said stem and said body and acting 
to move said movable valve element away from said 
stationary seat, means for guiding said stem for move- 
ment within said body, said means including a guide 15 
member within said spring fixed relative to said body 
and having sliding contact with said stem, said guide 
means also including fingers carried by said movable 
valve element and slidably engaging a stationary bore 
upstream of said stationary seat, means for connecting 20 
said first expansible space to said inlet passage, and 
means for connecting the space between said dia- 
phragms to said aspirated chamber. 

14. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 25 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising,. in combination: an inlet passage from 30 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 
a valve poppet guided for movement in said barrel 
toward and away from said valve seat, a spring acting to 35 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 
fluid pressure in said inlet passage, means cooperating 40 
with said barrel and said valve poppet to define three 
chambers, the first chamber being formed between said 
valve seat and one side of said valve poppet, the second 
chamber being formed on the other side of said valve 
poppet and in cooperation with said stationary barrel, 45 
the third chamber being formed downstream of said 
valve poppet and said barrel, aspirator means receiving 
fluid from said first chamber when said valve poppet 
has separated from said valve seat, said aspirator means 
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acting to reduce the pressure in said second chamber to 
oppose the action of said spring and thereby reduce the 
pressure drop across the upstream check valve assem- 
bly, said relief valve device having a valve subjected to 
differential pressure between the pressure in the inlet 
passage and the pressure in said second chamber. 

15. In backflow prevention apparatus for installation 
between a supply pipe and a discharge pipe, the appara- 
tus including upstream and downstream check valve 
assemblies with a zone between them, and a relief valve 
device for venting the zone to atmosphere under prede- 
termined pressure conditions in the pipes, the improve- 
ment comprising, in combination: an inlet passage from 
the supply pipe terminating in a stationary valve seat 
forming a part of the upstream check valve assembly, a 
stationary barrel positioned coaxially of said valve seat, 
a valve poppet guided for movement in said barrel 
toward and away from said valve seat, a spring acting to 
move said valve poppet into sealing contact with said 
valve seat, said spring acting to create a pressure drop 
through the upstream check valve assembly when said 
valve poppet is initially moved away from said seat by 
fluid pressure in said inlet passage, means cooperating 
with said barrel and said valve poppet to define three 
chambers, the first chamber being formed between said 
valve seat and one side of said valve poppet, the second 
chamber being formed on the other side of said valve 
poppet and in cooperation with said stationary barrel, 
the third chamber being formed downstream of said 
valve poppet and said barrel, an ejector nozzle having 
an intake receiving flow from the first chamber when 
said valve poppet is separated from said valve seat, a 
discharge passage from said ejector nozzle communi- 
cating with said third chamber, and a space between its 
intake and its discharge passage connected to said sec- 
ond chamber so that relatively rapid flow from said 
ejector nozzle causes the reduction in pressure in said 
second chamber to oppose the action of said spring and 
thereby reduce the pressure drop across the check valve 
assembly. 

16. The combination set forth in claim 15 in which the 
downstream check valve assembly has a valve poppet 
communicating with the thrid chamber and positioned 
to receive the velocity head discharge from the up- 
stream check valve assembly. 

17. The combination set forth in claim 15 in which 

said ejector nozzle is mounted on said valve poppet. 
***** 
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[57] ABSTRACT 

A mechanism for a hydraulic pipe comprises two rotat- 
able cut-off devices in series arranged inside two half- 
shells which are arranged symmetrically, relative to a 
mean transverse plane, and which are connected by 
being bolted together by their flanges. Each half-shell 
supports the journals of a cut-off device and an interme- 
diate piece may be provided for supporting center gas- 
kets. 

The mechanism is particularly applicable to the protec- 
tion of turbines in a high-fall hydroelectric installation. 

1 Claim, 3 Drawing Figures 
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shell, and at least one gasket for at least one of said 
MECHANISM INCLUDING TWO CUT-OFF cut-off devices provided on said intermediate piece. 

DEVICES IN SERIES An embodiment according to the invention will now 

be described by way of example only, with reference to 
The present invention relates to a mechanism includ- 5 FIGS. 2 and 3 of the drawings, 
ing two cut-off devices in series, particularly but not In the drawings: 

exclusively for a high-fall hydro-electric installation FIG. 2 is an axial section through an embodiment of 
using turbines. mechanism according to the invention, perpendicular to 

In installations of this type, including turbines having the axes of rotation of the cut-off devices; and 
fixed guide-rings, or turbine pumps, two cut-off valves 10 FIG. 3 is a side view of the mechanism of FIG. 2. 
are arranged in series, as a security measure, in order to Referring to FIGS. 2 and 3, the double valve mecha- 
protect the hydraulic machinery. The downstream one ni f m comprises two cut-off devices 14, 15 housed 
of the valves ensures the normal opening and closing within a shell which mainly comprises two symmetrical 
operations. The upstream one of the valves constitutes a half-shells 10 and 11, which are joined by being bolted 
safety device for emergency shut-off if there is an acci- 15 together by their flanges, a generally planar intermedi- 
dent involving the downstream valve or the down- ate P iece 12 extending between the flanges of the half- 
stream pipe; shut-off in the latter case is referred to as shells. Advantageously, the upstream and downstream 
"open sluice" shut-off. half-shells 10 and 11 each consist of the upstream ele- 

Hitherto, this has been achieved using two valves ment of *ke 8ne11 . of a sin S le valve as shown in FIG. 1. 
mounted in series on the same pipe, each valve of course 20 * n tne embodiment of FIGS. 2 and 3, the double 
being equipped with hydraulic control jacks. FIG. 1 of valve comprises two seals for the upstream spherical 
the drawings is a simplified representation of the valves cutoff device 14, which is shown in the open position, 
of an installation of this type, which successively com- and . a 8 ^ al for downstream spherical cut-off 
prise an upstream valve 1 having a cut-off device 5, an device IS, which is shown in the closed position but 
intermediate disconnecting sleeve 2 and a downstream 23 y tthout . application of the gaskets. In known manner, 
valve 3 having a cut-off device 6. The control mecha- f ? T downstream seal of the downstream cut-off 
nisms of the two cut-off devices 5 and 6, which could be devicc l5f a l J" d 8eat or S* 8 ** 17 carried by the down- 
jacks anchored in the concrete of the passageway and ltr ™° cu *"?" devic i 15 te conjugated, in the closed 
having rods which are articulated at the end of control E 8 " 10 " of ™ cut "° t fT device 15 ' ***** a movable gasket 
levers 8 and 9 respectively of the devices 5, 6 have not 30 18 ' mou ? tcd » a gasket-carrying ring 19. The hydraulic 
been shown in the Figure in order to simplify the draw- 8ys * m f ° r causm « «>v^ gaaket 18 to bear on the 
ing. The control mechanisms could alternatively com- ° r . g f ket X ] ls t not ^ own * * wel1 

prise jacks which are each fixed directly to the shell of ^S^^J^^,^^ ™ m P etel y analogous 
the valve in question, as described, for example, in „ S^^T^SS forthe upsUeamseator gasket of the 
French Pat No 1 363 146 upstream cut-off device 14, a movable gasket 21 being 

Zs Id SnteS^ P * P mounted in a ring 24 welded to and forming part of the 

of Ae T nt r ,o , reduce *• r and 

weight of such equipment and applies to a mechanism, been shown *^ 
with two cut-off devices in series, for a high-fall hy- 45 Th e cu t-ofr devices 14 and 15 are each provided with 
J"* a h ? CChanum comp " s ! s « u P str f ani journals 27 and 28, and operating levers Kd 1<Uor 

9 „^ dm 5 "5 the ,! nventio11 ' P rovided 8 mech " It is seen that, compared with the known arrange- 

rj^sSam c y u t r ^T e TOmPnSmg: 50 ment shown to FIa «• *• bulk of - "termedifte 

r«taSSSri£yT • ' and of a downstream shell has been eliminated, 

LfZff™™* T : . • • this corresponding to a total reduction in bulk of aboTt 

journals for supporting said cut-off devices in rotation; . one pipe diameter. A reduction in weight, which can 

. -u-,, „ - , ■ - .. . . . ,. . reach 20%, can thus be achieved, whilst at the same 

!,„1^ P . ^h ~ nnect '° n to the hydraulic pipe 55 time retaining the same degree of safety and even im- 

uSISS fff ST f 1 !, hCrC ? f aBd fOT? 8 -U P rovm « * to a CTtent *>y virtue of the greater 

upstream half-shell and a downstream half-shell, said rigidity of the gasket-carrying intermediate piece, 

shells being arranged symmetrically, relative to a which reduces the risks of deformation of the gasket 

mean transverse plane, and connected to one another bearings. 

by being bolted onto flanges thereof; 60 Of course, the invention is not intended to be strictly 
CCS being a " an 8 ed in ****** in Mid she » limited to the embodiment which has been described by 
with the respective journals thereof supported by said way of example only. On the contrary, it also includes 
respective half-shells thereof. embodiments which only differ therefrom in details, in 
According to a preferred embodiment of the inven- different methods of operation of in the use of equiva- 
tion, the mechanism comprises a generally planar inter- 65 lent means. Thus, an upstream gasket for the down- 
mediate piece arranged between said two cut-off de- stream cut-off device 15 could also be mounted on the 
vices, and which extends between said flanges for join- ring 24. Conversely, if the particular conditions al- 
mg said upstream half-shell and said downstream half- lowed, it would also be possible to envisage retaining 
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only the end gaskets, and to simplify, or even dispense 
with, the intermediate piece between the two shells 10 
and 11. 

What is claimed is: 5 
1. A tandem hydraulic valve assembly for use in high 
pressure and high flow environments such as a high-fall 
hydroelectric installation, the valve comprising: 
a main valve shell, including an upstream shell half 10 
and a downstream shell half symmetrically dis- 
posed on opposite sides of a transverse medial 
plane, the respective shell halves having radial 
flanges at the mutually presented juxtaposed ends 15 
thereof; 

bolts extending through said flanges and immovably 
securing the respective shell halves to each other; 



a rotatable valve member and an adjacent cooperat- 
ing valve seat therefor positioned within said up- 
stream shell half; 

a rotatable valve member and an adjacent cooperat- 
ing valve seat therefor positioned within said 
downstream shell half; and 

a journal for each rotatable valve member, the re- 
spective journals being supported in their associ- 
ated shell half for independent rotary movement, 
and a generally planar plate interposed between 
said mutually presented juxtaposed ends of the 
respective shell members and their associated 
flanges, said bolts extending through said plate and 
said flanges and immovably securing said plate and 
said shell halves to each other, and at least one of 
said adjacent valve seats carried by said plate and 
cooperating with an adjacent one of said valve 
members. 
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[57] ABSTRACT 

A back flow preventing device is disclosed which pre- 
vents the reverse flow of water from a point of use into 
a water supply system. The device has a casing with 
coaxially aligned inlet and outlet openings, and contain- 
ing coaxially aligned inlet and outlet check valves. The 
coaxial alignment of the inlet and outlet openings, and 
of the inlet and outlet check valves serves to minimize 
the pressure drop through the device. Between the inlet 
and outlet check valves is a diaphragm actuated relief 
valve which opens to drain the passage between the 
check valves if they should malfunction or if there is a 
drop in the supply line pressure sufficient to cause ac- 
tual or potential reverse flow back toward the supply 
line. The internally-located inlet and outlet check 
valves are each removably secured in place by internal- 
ly-located retaining rings. 

12 Claims, 6 Drawing Figures 
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coaxial] y aligned inlet and outlet openings and a straight 

IN LINE BACK FLOW PREVENTER through flow path with a pair of check valves located in 

the flow path. Both check valves open in the direction 

This application is a continuation-in-part of U.S. ap- of the fluid flow and are spring biased to a normally 

plication Ser. No. 890,964, filed on Mar. 28, 1978 now 5 closed position. The casing of the in-line back flow 

U.S. Pat. No. 4,232,704. preventer has a removable top portion which, when 

BACKGROUND OF THE raon ^ fSSLttZSZSLSZ 

1. Field of the Invention moving the casing from the water line and without 
This invention relates to in-line back flow preventing 10 disturbing the relief valve assembly. The retaining 

devices. means for the removable check valves is internally lo- 

2. Prior Art cated in central chamber of casing. The respective 
Back flow preventers are required equipment in all valve assemblies are constructed so as to prevent incor- 

potable water supply lines where there is any possibility rect installation in the casing. 

of reverse flow back into the supply line due to chang- 15 Should one or both of the check valves malfunction, 

ing pressures in the supply and outlet lines. . a relief valve assembly is provided between the check 

Back flow preventers now in use generally include valves to vent any water to atmosphere rather than 

two check valves arranged in series so that water under allowing it to enter the water supply line. The relief 

sufficient pressure on the supply side will cause the valve is connected to, and actuated by a flexible dia- 
valves to open and allow water to flow freely to the 20 phragm. The diaphragm, in turn, operates on the pres- 

outlet pipes. It is also customary practice to include in sure differential between the inlet supply pressure and 

the passage between the check valves, a relief valve the pressure in the central chamber such that when the 

which will automatically open should there be any flow pressure differentia] goes below a predetermined point, 

in the reverse direction due to a drop in the supply line indicating a potential back flow situation, the dia- 

pressure and failure of one or both check valves to hold 25 phragm opens the relief valve, thereby preventing 

against higher outlet pressure. With the relief valve water from entering the supply line, 

open, any contaminated or polluted water passing the During both static (no flow) and dynamic (normal 

downstream check valve in the reverse direction will be flow) operating conditions of the back flow preventing 

drained to atmosphere and thereby be prevented from valve, there are significant forces exerted on the check 

entering the supply line. 30 valve assemblies. For the check valve assembly to re- 

The following U.S. Pat. Nos. are illustrative of the main stationary, these forces have to be countered by 

present state of the art: 2,389,413; 2,503,424; 3,448,763; forces exerted on the check valve assembly by the valve 

3,636,968; 3,747,621; 4,054,153; 4,129,144; 2,706,488; body through the retaining means. To appreciate the 

and 4,090,527. magnitude of these forces, consider a 3 inch back flow 

BROAD DESCRIPTION OF THE INVENTION * J^TSS^IS^^JX 

An object of this invention is to provide an improved (This is a potential back flow condition that the valve of 
back flow preventer which minimizes the pressure drop this invention is specifically intended to protect 
between the inlet and the outlet, thereby permitting a against) Assuming the sealing diameter of the 3 inch 
higher flow capacity for a given valve size. A further 40 back flow preventer outlet check valve assembly is 3.87 
object of this invention is to provide a simpler construe- inches, the resulting is an area exposed to the 150 psi 
tion of back flow preventer which renders maintenance pressure of 11.75 in 2 . The force on the outlet check 
easier. Another object of this invention is to provide an valve which has to be resisted by the check valve re- 
improved back flow preventer which has in line check taining means is 1760 lbs. 

valves with one or more removable casing portions. 45 The retaining means shown in FIG. 2 of our copend- 
Another object of this invention is to provide an im- ing application Ser. No. 890,964 is not adequate to con- 
proved in line back flow preventer having reduced sistently hold the check valve assembly stationary, 
dimension, as compared to prior art devices, which Under the loading conditions, two distinct motions of 
allows installation and removal of the check valves the check valve assembly could occur. The check valve 
from the central chamber via a casing port, and which 50 material, in line contact with the retaining means (a 
have securing means for the check valves located in the screwed pin) was overstressed, would thus yield and 
central chamber. Other objects and advantages of this allow the valve assembly to move in the direction 
invention are set out herein or are obvious herefrom to towards the central valve body chamber. The check 
one ordinarily skilled in the art. valve assembly would also be forced to rotate (cock) 

The objects and advantages of this invention are 55 under the action of the equivalent pressure force being 

achieved by the apparatus and methods of this inven- exerted on the center line of the valve and the retaining 

tion. force being exerted on the periphery of the valve. Due 

This invention is an improvement over the prior art to this couple, the entire valve assembly would rotate 

devices insofar as it provides a back flow preventer and that section of the sealing O-ring, located diametri- 

which minimizes the pressure drop between the inlet 60 cally opposite the retaining means (pin) would be 

and outlet, thereby permitting a higher flow capacity pushed out of the bore in the body and no longer func- 

for a given valve size. At the same time this invention tion as a seal. 

provides a simpler construction which renders regular To remedy these conditions, a retaining means which 

maintenance easier and increases the period of use be- would hold the valve assembly over much of its periph- 

fore any malfunctions occur. The pressure loss through 65 ery (approximately 300') was devised. The retaining 

the back flow preventer is minimized by providing a ring preferably used by this invention provides for a 

straight through flow path instead of the tortuous flow significant bearing area between it and the check valve 

path of most back flow preventers. The device has assembly and between it and the valve body. The high 
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stress conditions previously described between the re- 
taining pin and the groove in the check valve assembly 
are eliminated. The support provided by the ring is 
symmetrical, thus the cocking or rotation of the check 
valve assembly under a downstream pressure condition 
is also eliminated. Thus, the reliability of the check 
valve assembly, as a sealing member, is greatly en- 
hanced by using the ring as the retaining means. 

The internally-located retaining ring has significant 
manufacturing advantages over the former externally- 
located retaining pin. A groove in the valve body, into 
which the retaining ring fits can be machined during the 
same operation that finishes the bore which accepts the 
check valve assembly. This eliminates the need to drill, 
counter-bore and tap the mating hole for the retaining 
pin. Internal location also inhibits random or deliberate 
tampering. 

The ring as a retaining means also has a servability 
(ease of removal) advantage over the pin. The pin and 
the hole in the body into which it is screwed are in 
continuous contact with water, therefore corrosion is 
likely to occur. This would result in the pin being diffi- 
cult to remove after a period of time. The retaining ring 
on the other hand, is in a more accessible area, is not as 
tightly fitted as would be a pin, can be handled with 
pliers and a screwdriver, and thus is easily removed 
even if corrosion did occur. Thus, the ease of service- 
ability is enhanced. 

Finally, the ring as a retaining means has a reliability 
advantage over the retaining pin, since a potential leak 
path between the outlet chamber and the central cham- 
ber and between the central chamber and the inlet 
chamber by way of the pin threads and the short gasket 
distance between the pin screw head and the central 
chamber has been eliminated by the use of a retaining 
ring. 

The preferred check valve seat and check valve as- 
sembly retaining means of this invention is composed of 
a check valve seat having a circular flange located 
about its outer periphery, the diameter of this flange 40 
being larger that the seat diameter on which is located 
the sealing member (e.g., an O-ring). The bore in the 
valve housing which accepts the check valve assembly 
comprises two diameters. The smaller diameter is that 
which contacts the sealing member on the check valve 
seat. The larger diameter is larger than the check valve 
seat flange diameter. The shoulder in the valve housing 
bore provided by the diameter change, together with 
the abutment flange on the check valve limits the in- 
ward position of the check valve assemblies within the 
valve housing. The larger diameter section of the valve 
housing bore contains a concentric groove which ex- 
tends from the shoulder at the interface with the smaller 
bore diameter back towards the center cavity of the 
housing. The width of this groove, though less than the 
width of the larger diameter bore, is sufficient to receive 
the check valve flange width and also the width of a 
removable retaining member. Housing material remain- 
ing at the side of the groove opposite that abuting the 
seat flange prevents axial movement of the check valve 
assembly after the retainer enters the groove. 

The retaining member is most preferably a wire ring 
of square cross section extending around the major 
portion of the inside of the groove to provide a rela- 
tively large contact area. The ends of this ring extends 
outwardly into the check valve chamber to facilitate 
removal of the ring. A space between the projecting 
ends of the ring is provided to permit squeezing them 



20 



25 



30 



35 



45 



50 



55 



60 



65 



together to reduce the ring diameter for removal. A 
segment of the aforementioned housing material be- 
tween the side of the groove and the check valve cham- 
ber is removed to provide a space for the extending ends 
of the retaining member. 

The retaining member, though most preferably a 
square cross section ring, could be any expanding type 
of member that could be fit into the above-mentioned 
groove. 

BRIEF DESCRIPTION OF THE DRAWINGS 
In the drawings: 

FIG. 1 is a top view of the back flow preventer ac- 
cording to the invention; 

FIG. 2 is a longitudinal sectional view of the back 
flow preventer of FIG. 1 taken along lines A— A; 

FIG. 3 is a transverse sectional view of the back flow 
preventer of FIG. 1 taken along lines B— B; 

FIG. 4 is a partial sectional view of the back flow 
preventer of FIG. 1 taken along lines C — C; 

FIG. 5 is a longitudinal sectional view of the back 
flow preventer of FIG. 1 with one of the snap (retainer) 
rings and one of the check valve assemblies in a removal 
(or insertion) position; and 

FIG. 6 is a longitudinal sectional view of another 
back flow preventer of this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 1 to 5 show a preferred embodiment of this 
invention usually used with a water pipe and the like 
having a diameter in the range of up to an inch or so. 
FIG. 6 shows a preferred embodiment of this invention 
usually used with a water pipe and the like having a 
diameter of 2 or more inches. 

The back flow preventer of the embodiment of this 
invention shown in FIGS. 1 to 5 includes casing 10 
having inlet 12 and outlet 14, and cover 16. Cover 16 is 
removably retained on casing 10 by bolts 18. Inlet 12 
and outlet 14 are internally threaded as at 20 and 22, 
respectively, for engagement with inlet and outlet adap- 
tors, 24 and 26. Adaptors 24 and 26 may be screwed into 
inlet 12 and outlet 14 to facilitate connecting the casing 
to appropriate diameter inlet and outlet pipes (not 
shown). The exact size of adaptors 24 and 26 will, of 
course, depend on the particular installation in which 
the back flow preventer is used. "O" rings 23 and 25 
provide the requisite water tight sealing between the 
peripheries of inlet 12 and inlet adaptor 24, and outlet 14 
and outlet adaptor 26, respectively. 

The interior of casing 10 defines inlet chamber 28, 
central chamber (cavity) 30 and outlet chamber 32. 
Inlet chamber 28 is separated from central chamber 30 
by check valve assembly 34, and central chamber 30 is 
separated from outlet chamber 32 by check valve as- 
sembly 36. As can be seen in FIGS. 1 and 2, the three 
chambers (28, 30 and 32) are coaxially aligned and, 
when check valve assemblies 34 and 36 are open, form 
a straight through flow path for the water. The elimina- 
tion of the tortuous flow path of the prior art back flow 
preventers serves to minimize the pressure drop be- 
tween the inlet and outlet, and permits a higher flow 
capacity for a given valve size. Obviously, this allows a 
higher outlet pressure to be maintained for a given inlet 
pressure. 

Valve seat 38 is removably retained on land 42 by 
inner rim (abutment flange) 39 of valve seat 38 and by 
retaining ring 41 (retaining means). Rim 39 and retain- 
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ing ring 41 fit tightly in groove 19 of land 42, being 
retained therein by inner rim 21. The small diameter of 
the housing bore (forming land 42) and the adjacent 
shoulder in groove 19, together with abutment flange 
19, limit the position of check valve assembly 34. FIG. 5 
3 illustrates opening or breach 15 in inner rim 21 that 
occurs in the upper portion of thereof so that the out- 
wardly protruding grip fingers 180 of retaining ring 41 
can expand to hold check valve assembly 34 in place. 
Breach 15 also allows space for the forcing together of 10 
grip fingers 180 so that retaining ring 41 can be removed 
from groove 19. Rim 21 is housing bore large diameter 
material left after groove 19 has been formed (e.g., by 
machining). "O" ring 54 (check valve seat sealing mem- 
ber) provides the requisite water tight sealing between 15 
the peripheries of valve seat 38 and land 42. . 

Valve seat 40 is removably retained on land 44 by 
inner rim 43 (abutment flange) of valve seat 40 and by 
retaining ring 45. Rim 43 and retaining ring 45 fit tightly 



tailed discussion is believed to be necessary except as 
follows. Valve seat 40 is not as wide as valve seat 38, 
which means protruding legs 58 of valve seat 40 are not 
as wide as protruding legs 58 of valve seat 38. "O" ring 
56 is located before rim 43 of valve seat 40, whereas 
"O" ring 54 is located beyond rim 39 of valve seat 38. 
FIG. 2 clearly shows the construction differences. 

Valve assemblies 34 and 36 cannot be assembled 
backwards in their respective ports because of the con- 
figuration of valve seats 38 and 40, respectively, will not 
allow such. Inadvertent assembly of check valve assem- 
bly 34 in place of check valve assembly 36 or vice versa 
can be prevented by making the external diameter of 
valve seats 38 slightly different from that of valve seat 
40. Thus, either valve seat 38 or 40 would simply not fit 
into the opening intended for the other seat 

Casing 10 has internally threaded openings 84 and 86 
therethrough, which openings communicate with 
chambers 28 and 32, respectively. A similar internally 



in groove 11 of land 44, being retained therein by inner 20 threaded opening 88 is provided in cover 16 to commu- 



rim 13. Opening or breach 17 in inner rim 13 occurs in 
the upper portion thereof so that outwardly protruding 
grips fingers 182 of retaining (snap) ring 45 can expand 
to hold check valve assembly 36 in place. Breach 17 also 
allows space for the forcing together of grip fingers 182 25 
so that retaining ring 45 can be removed from groove 
11-this then allows check valve 36 to be easily removed 
as illustrated in FIG. 5. Insertion of check valve 34 
follows the reverse procedure illustrated in FIG. 5. 
(Breach 17 is where housing bore large diameter mate- 
rial 13 is removed to allow ends 182 to project into 
central chamber 30.) "O" ring 56 (check valve seat 
sealing member) provides the requisite water tight seal- 
ing between the peripheries of valve seat 40 and land 44. 

Valve seat 38 has a plurality of circumferentially 
spaced, radially inwardly protruding legs 58 which 
support valve guide member 60. Any number of cir- 
cumferentially spaced legs 58 may be used as long as the 
fluid flow through the valve seat is not unduly re- 
stricted. 

Valve guide member 60 slidably supports valve stem 
62 having spring retainer 64 attached to one end by 
retaining ring 66. Although a retaining ring engaging a 
peripheral groove is shown, any other suitable means to 
keep spring retainer 64 from sliding off the end of valve 45 
stem 62 may be used without exceeding the scope of this 
invention. On the opposite end of valve stem 62 is 
mounted disc 68, valve member 70 and backing plate 72. 
Valve member 70 is made of hard rubber or similar 
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nicate with central chamber 30. These threaded open- 
ings may be connected to pressure gauges (not shown) 
or other pressure indicators or recorders to provide a 
visual indication of the water pressure in each chamber. 
If such visual indications are not desired, openings 84, 
86 and 88 may be sealed by installing externally 
threaded plugs or stop cocks. 

In the normal operating mode, check valve assem- 
blies 34 and 36 are closed preventing any passage of 
water through the device. Normal water pressure in the 
supply line connected to inlet 12 is sufficient to over- 
come the force of the check valve springs and cause 
check valves 34 and 36 to open, thereby allowing water 
to flow to the outlet pipe (not shown). There will, of 
course, be a pressure drop as the water passes through 
check valves 34 and 36, but it will be minimized due to 
the straight-through nature of the flow path through the 
device. 

Should the downstream pressure build up, while the 
inlet pressure remains relatively constant, the pressure 
differential across the check valves becomes smaller 
thereby allowing the check valve springs to close the 
check valves to prevent back flow through the device. 

If the two check valve assemblies 34 and 36 worked 
perfectly, the aforedescribed device would serve to 
prevent back flow under any and all conditions. How- 
ever, even a mechanism as simple and reliable as a check 
valve is subject to malfunctions (such as jamming open, 
foreign matter caught between the valve and valve seat. 



flexible material which will effectively stop the fluid 50 catastrophic failure of valve stem, etc.) which would 



flow when brought into engagement with flat lip 71 of 
valve seat 38. Disc 68, valve member 70 and backing 
plate 72 are rigidly attached to a reduced end portion 74 
of valve stem 62 by deforming such end portion which 
protrudes beyond backing plate 72, as best shown in 
FIG. 2. Alternatively, reduced end portion 74 may be 
externally threaded and a nut used to hold disc 68, valve 
member 70 and backing plate 72 thereon. Obviously, 
any other means may be used to hold the aforemen- 
tioned parts in assembled relationship without exceed- 
ing the scope of the invention. "O" ring 76 is placed 
around reduced portion 74 in a recess in disc 68 to pre- 
vent fluid leakage through the assembled valve. Com- 
pression spring 78 is interposed between spring retainer 
64 and valve guide 60, as shown in FIG. 2, so as to 
normally bias valve member 70 against valve seat 38. 

Valve assembly 36 is similar both in construction and 
operation to valve assembly 34 and, therefore, no de- 
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render the aforedescribed device inoperative. It is of the 
utmost importance to prevent any possibility of mal- 
function since the water supply could be contaminated 
endangering other users of the water system. 

The present device is rendered fail-safe by the inclu- 
sion of a diaphragm actuated relief valve connected 
between chamber 30 and a drain vent. As best seen in 
FIG. 3, relief valve assembly 90 is located in casing 10 
displaced laterally from the axis of inlet 12 and outlet 
14, and controls fluid flow out of drain vent 92. Cham- 
ber 30 communicates with valve assembly 90 via (i) 
passage 94 and chamber 96, and (ii) chamber 98 and port 
112. 

Relief valve assembly 90 comprises valve elements 
102 and 104 interconnected by valve stem 106. Each of 
the valve elements 102 and 104 has a plurality of de- 
pending legs 108 which slidably bear against the sides of 
valve seat 110 and opening 112 to maintain the elements 
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in coaxial alignment therewith during movement of the 
valve assembly. "O" ring 114 is provided in a peripheral 
groove in valve element 104 to provide the requisite 
sealing when element 104 is closed. Valve element 102 
comprises valve disc 116 made of hard flexible material, 
such as rubber, and diaphragm piston 118. Valve disc 
116 bears against valve seat 110, which is threadingly 
attached to casing 10, to shut ofT the fluid flow between 
chamber 96 and chamber 100. Compression spring 120 
bears against inner casing wall 122 and diaphragm pis- 
ton 118 to normally bias relief valve assembly 90 in an 
open position. Relief valve assembly 90 may be attached 
to diaphragm 124 via nut 126 threaded onto a portion of 
valve stem 106 which extends through an opening in 
diaphragm 124 and backing plate 123. 

Diaphragm 124 is made integrally with the gasket 
which fits between casing 10 and cover 16, and prevents 
communication between chamber 96 and chamber 128. 
(The shape of integral gasket-diaphragm 124 is best 
shown by the dotted line in FIG. 1.) Chamber 128 is at 
the inlet pressure since it communicates with inlet 
chamber 28 via passage 130 in casing 10, shown in detail 
in FIG. 4. Chamber 96 is at relatively the same pressure 
as chamber 30 since it communicates therewith via 
passage 94. The force generated by the pressure differ- 
ential between chamber 128 and 96 (caused by the pres- 
sure drop across check valve assembly 34) is great 
enough to overcome the force of spring 120 and main- 
tain valve elements 102 and 104 in a closed position 
under normal operating conditions. Thus, in normal 
operation, no water passes out drain vent 92. However, 
when a downstream pressure build-up occurs, (assum- 
ing a malfunction of either of the check valves so that 
they fail to close as previously described) and the pres- 
sure differential between chamber 28 and 30 (and conse- 
quently between chambers 128 and 96) drops below a 
predetermined point, spring 120 causes relief valve as- 
sembly 90 to open. Once the relief valve opens, the 
water passes out drain vent 92 rather than back into the 
supply line thus avoiding contamination of the water 
supply. Drain vent 92 may be connected to a drain pipe 
(not shown) to direct the water away from the location 
of the back flow preventer. 

Vent hole 138 is provided through the wall of casing 
10 and allows communication between chamber 100 45 
and the atmosphere. Thus, if the air gap required by the 
plumbing code in the drain pipe (not shown) connected 
to drain vent 92 should inadvertently become clogged, 
vent hole 138 acts as a secondary air gap to prevent 
development of negative pressure in chamber 100. Also, 
if the drain pipe should become clogged, the water 
flowing out of vent hole 138 would give a warning of 
this condition. 

Although relief valve assembly 90 provides adequate 
protection should the check valve assemblies malfunc- 
tion, this invention also by its construction provides 
means to minimize the chances of such a malfunction 
occurring. Backing plate 72 can contain a recessed an- 
nular portion adjacent to its periphery. If valve stem 62 
and valve guide 60 should become worn enough to 
enable valve stem 62 to become skewed with respect to 
valve guide 60, such recessed portion would allow one 
side of valve member 70 to deflect so as to ensure the 
seating of valve member 70 on the entire circumference 
of valve seat 38. Backing plate 72 can have a peripheral 
flange spaced from the periphery of valve element 70 so 
as to allow water to pass into the annular space defined 
by the recessed portion. The build-up of downsteam 
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water pressure, which cause the check valve to close, 
will assist in the seating of valve element 70 against 
valve seat 38 due to the water entering the annular 
space and acting against flexible valve member 70. A 
similarly shaped backing plate can be used on check 
valve assembly 36. 

FIG. 5 illustrates the ease of removal and insertion of 
the check valve assemblies 34 and 36. FIG. 5 also shows 
the advantage of this invention of a smaller back flow 
preventer, which is a large savings in construction ma- 
terial alone. 

FIG. 6 shows another preferred enbodiment of this 
invention. FIG. 6 is similar to FIG. 3. The embodiment 
of FIG. 6 is nearly the same as the embodiment of FIG. 
3 except for the following enumerated differences. 
Entry into central chamber 30 is through a side port, 
enclosed by cover 140. "0"-ring 142 located in a peri- 
pherial groove in casing 10 provides the requisite water- 
tight sealing between casing 10 and covering 140. 
Check valve assemblies 34 and 36 are inserted and re- 
moved through the side port covered by cover 140. In 
FIG. 6, it is seen that cover 16 does not extend over 
central chamber 30 and only covers the relief valve 
assembly. This embodiment therefore has two separate 
ports and covers (16 and 140). Diaphragm 124 does not 
extend over the top rim of area of central chamber 30 as 
in FIG. 3 as there is no top entry port in this embodi- 
ment. This embodiment is normally used with larger 
liquid flow pipes (usually at least 2 inches in diameter). 

The pertinent portions of applicants' commonly- 
assigned U.S. application Ser. No. 890,964, filed on 
Mar. 28, 1978, is incorporated herein by reference. 

What is claimed is: 

1. A device for preventing the back flow of water 
from a point of use into a water supply line comprising: 

(a) a unitary casing having a water inlet opening, a 
water outlet opening and a drain. vent opening, said 
water inlet and water outlet openings being coaxt- 
ally aligned, the interior of said casing defining an 
inlet chamber, a central chamber and an outlet 
chamber, said chambers being coaxially aligned 
with each other and with said water inlet and water 
outlet openings to form a straight through flow 
path for the water, said interior of said casing also 
defining a drain vent chamber communicating with 
said drain vent opening and said central chamber, 
and said drain vent chamber being offset from said 
coaxially aligned inlet, central and outlet chambers; 

(b) a first check valve assembly removably attached 
to the interior of said casing between said inlet and 
central chambers, said first check valve being bi- 
ased in a closed position to prevent the flow of 
water therethrough and opening to permit the flow 
of water therethrough when the water pressure in 
the water inlet chamber exceeds a predetermined 
level; 

(c) a first removable retaining means for retaining 
said first check valve assembly in said attached 
position, said first removable retaining means being 
located in said central chamber; 

(d) a second check valve assembly removably at- 
tached to the interior of said casing between said 
central and outlet chambers, said second check 
valve being biased in a closed position to prevent 
flow of water therethrough and opening to permit 
the flow of water therethrough when the water 
pressure in said central chamber exceeds a prede- 
termined level; 
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(e) a second removable retaining means for retaining 
said second check valve assembly in said attached 
position, said second removable retaining, means 
. - being located in said central chamber, 

(0 a relief valve located within said casing interposed 
between said central chamber and said drain vent 
chamber,, said relief valve being offset from said 
coaxially aligned inlet, central and outlet chambers, 
and said relief valve being biased in an open posi- 
tion; 

(g) a flexible diaphragm attached to said casing and to 
said relief valve, one side of said diaphragm com- 
municating with said central chamber and the 
other side of said diaphragm communicating with 
said inlet chamber, such that the normal pressure 
differential between said inlet and central chamber 
causes said relief valve to close thereby preventing 
water flowing from said central chamber to said 
drain vent chamber; and 

(h) a cover removably attached to said casing over an 
opening therein such that upon removal of said 
cover, said first and second check valve assemblies 
being removable from said casing interior without 
removal of said flexible diaphragm. 

2. The back flow preventing device of claim 1 
wherein said first check valve assembly comprises (a) a 
first valve seat having an external annular shoulder, (b) 
a first valve member movable between an open position 
wherein said first valve member is displaced away from 
said first valve seat and a closed position wherein said 
first valve member is in contact with said first valve 
seat, and (c) first biasing means to bias said first valve 
member to a normally closed position, said first remov- 
able retaining means comprising an expandable ring 35 
which has a gap therein and has a gripping arm on each 
end thereof which is located at a right angle to the plane 
of said expandable ring, and said interior attachment 
portion of said casing between said inlet and central 
chambers containing an annular groove, the rim or lip ^ 
thereof facing said inlet chamber having an internal 
diameter less than the external diameter of said external 
annular shoulder of said first valve seat and the rim or 
lip thereof facing said central chamber having an inter- 
nal diameter greater than the external diameter of said 
external annular shoulder of said first valve seat, and 
said expandable ring fitting in said groove so as to 
tightly hold said external annular shoulder in said 
groove and being removable from said groove upon 
compression thereof. 

3. The back flow preventing device of claim 2 
wherein said first biasing means comprises a compres- 
sion spring. 

4. The back flow preventing device of claim 2 
wherein said first valve member comprises: 

(a) a first valve stem slidably attached to said first 
valve seat; 

(b) a first valve element of flexible material attached 
to an end of said first valve stem, said first valve 
element contacting said first valve seat when said 
first valve member is in a closed position; and 

(c) a first backing plate attached to said end of said 
first valve stem, said first backing plate having a 
recessed portion adjacent to its periphery to allow 
deflection of said first valve element so as to ensure 65 
seating of said element against said first valve seat 
even if said first valve stem should becomed 
skewed with respect to said first valve seat. 
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5. The back flow preventing device of claim 1 
wherein said second check valve assembly comprises 
(a) a first valve seat having an external annular shoul- 
der, (b) a second valve member movable between an 
open position wherein said second valve member is 
displaced away from said second valve seat and a closed 
position wherein said second valve member is in contact 
with said second valve seat, and (c) second biasing 
means to bias said second valve member to a normally 
closed position, said second removable retaining means 
comprising an expandable ring which has a gap therein 
and has a gripping arm on each end thereof which is 
located at a right angle to the plane of said expandable 
ring, and said interior attachment portion of said casing 
between said central and outlet chambers containing an 
annular groove, the rim or lip thereof facing said outlet 
chamber having an internal diameter less than the exter- 
nal diameter of said external annular shoulder of said 
second valve seat and the rim or lip thereof facing said 
central chamber having an internal diameter greater 
than the external diameter of said external annular 
shoulder of said second valve seat, and said expandable 
ring fitting in said groove so as to tightly hold said 
external annular shoulder in said groove and being re- 
movable from said groove upon compression thereof. 

6. The back flow preventing device of claim 5 
wherein said second biasing means comprises a com- 
pression spring. 

7. The back flow preventing device of claim 5 
wherein said second valve member comprises: 

(a) a second valve stem slidably attached to said sec- 
ond valve seat; 

(b) a second valve element of flexible material at- 
tached to an end of said second valve stem, said 
second valve element contacting said second valve 
seat when said second valve member is in the 
closed position; 

(c) a second backing plate attached to said end of said 
second valve stem, said second backing plate hav- 
ing a recessed portion adjacent to its periphery to 
allow deflection of said second valve element so as 
to ensure seating of said element against said sec- 
ond valve seat even if said second valve stem 
should become skewed with respect to said second 
valve seat. 

8. The back flow preventing device of claim 1 
wherein said relief valve comprises: 

(a) a first relief valve seat removably attached to the 
interior of said casing; 

(b) a second relief valve seat formed integrally with 
the interior of said casing; 

(c) a first relief valve element movable between an 
open position wherein said first relief valve element 
is displaced from said first relief valve seat and a 
closed position wherein said first relief valve ele- 
ment contacts said first relief valve seat; 

(d) a second relief valve element movable between an 
open position wherein said second relief valve 
element is displaced from said second relief valve 
seat and a closed position wherein said second 
relief valve element contacts said second relief 
valve seat; 

(e) a valve stem connecting said first and second relief 
valve elements; 

(0 means connecting said first relief valve element to 

said flexible diaphragm; and 
(g) biasing means to normally bias said first and sec- 
ond relief valves in an open position. 
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9. The back flow preventing device of claim 1 
wherein said biasing means is a compression spring. 

10. The back flow preventing device of claim 1 
wherein said flexible diaphragm is formed integrally 
with a gasket located between said casing and said 5 
cover, said gasket having an opening therethrough 
which allows removal of said check valve assemblies 
from said casing without disturbing said flexible dia- 
phragm. 

10 
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11. The back flow preventing device of claim 1 
wherein said first and second check valve assemblies are 
of different size so as to not be interchangeable. 

12. The back flow preventing device of claim 1 
wherein said casing has a hole therethrough allowing 
communication between said drain vent chamber and 
ambient atmosphere, said hole functioning as a drain 
upon closing of said drain vent opening. 
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[57] ABSTRACT 

A check valve assembly employs a poppet slidably 
mounted in a stationary barrel to engage a seat in the 
barrel. The poppet and barrel cooperate to form a 
closed chamber containing a spring which acts to close 
the poppet against the seat, but the force of the spring is 
partially overcome by a reduction in pressure in the 
chamber caused by venturi action by forward flow 
through the check valve assembly with the result that 
higher upstream pressure is needed to open the valve 
than to maintain it in open position, at least for low and 
medium flow rates. Two identical check valve assem- 
blies are connected in series, the assemblies being per- 
pendicular to each other, each mounted at about a 45* 
angle with respect to coaxial inlet and outlet terminals. 
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CHECK VALVE ASSEMBLY 

This application is a division of Ser. No. 10,987 filed 
Feb. 9 ( 1979, entitled "Check Valve Assembly", now 5 
U.S. Pat. No. 4,244,395, which is a continuation-in-part 
of application Ser. No. 410,173 filed Oct. 26, 1973 and 
entitled "Backflow Prevention Apparatus", now aban- 
doned. 

This invention relates to fluid flow apparatus and is 10 
particularly directed to improvements in check valve 
construction. 

Check valves are commonly provided when it is 
desired to permit fluid flow in one direction but to pre- 
vent fluid flow in the other direction. A single check IS 
valve acting alone may leak slightly and, therefore, 
single check valves are not used when it is necessary to 
prevent any reverse flow, even in the smallest degree. 
In the latter situation, backflow prevention apparatus 
may take the form of two check valves connected in 20 
series with a "zone" between them. Both check valves 
remain open during normal flow in a forward direction, 
but in the event that the downstream pressure should 
approach the upstream pressure within a predetermined 
amount, for example, two pounds per square inch, the 25 
volume of the zone between the check valves is vented 
to atmosphere. In such devices, downstream pressure 
can never exceed upstream pressure, even under vac- 
uum conditions, with the result that reverse flow is not 
possible. 30 

Backflow prevention devices of the type just de- 
scribed have at least two serious shortcomings. The first 
is that, in order to have a check valve which will close 
satisfactorily, and more significantly, in certain cases, 
maintain a predetermined minimum pressure, a spring 35 
force is used, and this must be overcome during normal 
flow in the forward direction. Unfortunately, this often 
results in a pressure drop of serious proportions, partic- 
ularly when two check valves in series are employed. 
Another difficulty is that conventional apparatus for 40 
venting the zone between the check valves is usually 
costly, inaccurate and difficult to maintain. 

Accordingly, it is the principal objective of this in- 
vention to provide check valves suitable for use in back- 
flow prevention equipment and that are constructed to 45 
both provide a relatively high initial resistance to pres- 
sure and flow and yet as the demand for flow increases, 
cause the corresponding pressure drop to be at a mini- 
mum value. 

Other and more detailed objects and advantages will 50 
appear hereinafter. 
In the drawings: 

FIG . 1 is a side elevation of a complete backflow 
preventer assembly employing check valves embodying 
this invention. 55 

FIG. 2 is an end elevation of the device shown in 
FIG. 1. 

FIG. 3 is a sectional elevation of the double check 
valve assembly shown in FIGS. 1 and 2, both check 
valves being shown in closed position. FIG. 3 shows a 60 
preferred embodiment of this invention. 

FIG. 4 is a sectional elevation showing a single check 
valve assembly, the valve assembly being shown in 
open position. 

FIG. 5 is a graph showing pressure loss plotted 65 
against flow rate in a commercial form of the double 
check valve assembly shown in FIG. 3. One curve of 
the graph relates to a device of three-quarter inch nomi- 



nal size, and another curve relates to a device of one 
inch nominal size. 

Referring to the drawings, the backflow preventer 
assembly shown in FIGS. 1 and 2 includes a double 
check valve assembly 33 having its inlet terminal 34 
connected to a supply pipe 36 through a shutoff valve 
37 and a union coupling 38. The outlet terminal 35 of 
the double check valve assembly 33 is connected 
through union coupling 39 and shutoff valve 40 to the 
service pipe 41. The check valve assembly shown in 
FIG. 4 and generally designated 10 includes a poppet 11 
slidably mounted within a cylindrical surface in the 
stationary barrel 12. An annular resilient seal 13 serves 
as a valve face and is held in place on the poppet 11 by 
means of a retaining washer 14 and a threaded fastening 
15. A coil compression spring 17 acts on the poppet 11 
to bring the resilient ring 13 into sealing engagement 
with the stationary annular seat 18 provided at the end 
of the inlet passage 19. 

The poppet 11 has a first flange 20 and a second 
flange 21 both slidably mounted within the stationary 
barrel 12. An annular groove 22 is defined between the 
flanges 20 and 21, and one or more ports 23 establish 
communication between the groove 22 and the spring 
chamber 24. The first flange 20 has a first annular sur- 
face 25 co-planar with the sealing surface of the seal 
ring 13 and extending radially outward therefrom. The 
flange 20 also has a second surface 25a on the other side 
of the flange which forms one side of groove 22. The 
wall portion 12a of the inclined barrel 12 extends into 
the discharge passage 28 so that when flow takes place 
the discharge pressure is not reflected into the spring 
chamber 24. 

In FIG. 4, the inlet terminal 26 and the outlet terminal 
27 are coaxial, and the axis of movement of the poppet 
11 is positioned at about 45* with respect thereto. The 
parts are shown in open position. Fluid in the inlet 19 
passes between the annular seat 18 and the resilient ring 
13 into the outlet passage 28. Inlet pressure is then pres- 
ent in annular region 29 acting upon the total pressure 
area of the flange 20 to overcome the force of the spring 
17. Thus, flange 20 effectively serves as a restriction seal 
between the pressure region 29 and the annular groove 
22, 

The outer diameters of the poppet flanges 20 and 21 
are substantially larger than the effective diameter of 
the stationary seat 18, so that when the poppet valve 11 
is in closed position with the resilient ring 13 engaging 
the seat 18, the pressure in the inlet passage 19 acts over 
a substantially smaller area than the pressure in the 
spring chamber 24. When the pressure in the inlet pas- 
sage 19 applied across the area of seat 18 is sufficient to 
overcome the force of the spring 17 and the pressure in 
the spring chamber 24, both the static and the dynamic 
head are subsequently applied to the larger effective 
area of the flange 20. Thus, the increase in effective area 
when the poppet valve 11 first opens results in a sub- 
stantia] force to overcome the spring force, and the 
poppet 11 moves toward open position. 

When the check valve parts are in open position 
corresponding to forward flow operation, as shown in 
FIG. 4, the flow of the fluid creates a low pressure 
region around the poppet 11 in the groove 22. This 
occurs because a portion of the flange 20 and a portion 
of the groove 22 extend into the region 256. This re- 
duced pressure is reflected into the spring chamber 24 
through the groove 22 and through the port or ports 23, 
as well as through the clearance between the flange 21 
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and the barrel 12. Consequently, as the velocity of for- 
ward flow increases, the unit pressure in the chamber 17 
decreases over the effective area defined by the diame- 
ter of flange 20. 

When the pressure in the outlet passage 28 falls below 
a predetermined value, as compared to the pressure in 
the inlet passage 19, the portion of the poppet 11 which 
protrudes into the outlet passage 28 receives the full 
pressure of the liquid just prior to threatened reverse 
flow, and the force as thus developed acts over the full 
effective area of spring chamber 24, which combined 
with the force of the spring 17 acts to close the valve 
promptly. 

It will be observed that, in the construction just de- 
scribed, as the velocity of forward flow increases, the 
velocity head produces a positive opening force on the 
poppet 11 on the side containing the resilient seal 13, 
together with a lowering of unit pressure in the cham- 
ber 24, both effects serving to oppose the force of the 
spring 17. Moreover, the lowering of pressure in the 
spring chamber 24 is developed due to the portion of 
the poppet flange 20 protruding into the outlet passage 
28 and creating a restriction 77 in which the momentum 
of fluid flow acting upon the static fluid in groove 22 
results in the lowering of pressure in groove 22 and 25 
transmitted to the spring chamber 24 through the com- 
municating port 23. A second restriction 79 exists be- 
tween the wall portion 12a of the barrel 12 and the 
interior surface of the outlet passage 28. Consequently, 
as the demand for flow increases, the resulting momen- 
tum increase results in an ever decreasing pressure in 
the spring chamber. Concurrently, as the rate of flow 
increases, the velocity head acting upon the full effec- 
tive area of flange 20 (on the side with the resilient seal) 
increases. With both effects thus combined, a substantial 35 
pressure differential is created across the flange 20 to 
create an increasing force to overcome the force of the 
spring 17. Furthermore, even with the introduction of 
restriction 77 and a consequent "induced" pressure 
drop in the region 25b t the net result is an advantageous 40 
pressure differential across the poppet 11 and a reduc- 
tion in the total pressure drop across the valve assem- 
bly. Moreover, the spaced flanges 20 and 21 guide the 
poppet in its movements within the barrel 12 with ade- 
quate clearances to avoid mechanical frictional losses 45 
and to minimize mechanical malfunctions. The absence 
of guide pins, toggle levers, etc., also assists in the re- 
duction of mechanical friction. 

The double check valve assembly generally desig- 
nated 33, shown in FIG. 3, employs two duplicate 
check valve assemblies 10a and 106 which are substan- 
tially the same as the check valve 10 described in detail 
above. These check valve assemblies are arranged at 
right angles, the check valve 10a assembly being posi- 
tioned at 45° to the axis of the inlet terminal 34 and the 
check valve assembly 10a being at 45' to the axis of the 
outlet terminal 35. The construction and operation of 
each of these check valve assemblies 10a and 10a is the 
same as that of the check valve assembly 10 described 
above. Moreover, the geometric relationship of the 60 
assemblies 10a and 10b as shown in FIG. 3 produces a 
uniform flow pattern by minimizing the extent of the 
changes in direction of flow and the extent of obstruc- 
tions to forward flow, thus minimizing fluid pressure 
losses. 

The chart of FIG. 5 shows the pressure loss through 
the double check valve assembly of FIG. 3, for both the 
nominal size of three-quarter inch and the nominal size 
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of one inch. It will be observed that the pressure loss 
through the assemblies 10a and 10b actually falls off as 
the flow rate increases, up to about 15 gallons per min- 
ute for the three-quarter inch size and up to about 18 
gallons per minute for the one inch size. This pressure 
drop is so low that three inch nominal size double check 
valves embodying this invention are able to meet the 
standards for four inch nominal size check valves of 
conventional type, thereby producing an important 
competitive advantage. 

It will be observed that the moving parts of each 
check valve assembly 10a and 10a may be installed and 
removed independently without any need to disconnect 
the entire assembly from the line. Moreover, each check 
valve assembly is so arranged as to utilize the full im- 
pact of the dynamic pressure in the supply line when in 
forward flow operation, for effectively minimizing hy- 
draulic pressure losses. Furthermore, each check valve 
assembly is so arranged as to have portions of the pop- 
pet thereof protruding into its respective discharge 
passage, or in communication with its discharge pas- 
sage, so as to be responsive to the slightest action 
toward reverse flow, closing spontaneously to prevent 
backflow. 

The differential control valve 43 is responsive 
through line 45 to the pressure in the inlet 19, and is 
responsive through a pipe 44 to the zone 52 between the 
check valves 10a and 10b. 

The chamber 52 is vented to atmosphere through 
pipe 44 and outlet 78 whenever the downstream pres- 
sure in the region of the terminal 35 approaches the 
upstream pressure in the region of the terminal 34 
within a predetermined amount, for example, two 
pounds per square inch. The construction and operation 
of the control valve assembly 43 are described in detail 
in our copending application Ser. No. 10,934, filed Feb. 
9, 1979 and entitled "Backflow Prevention Apparatus". 

Having fully described our invention, it is to be un- 
derstood that we are not to be limited to the details 
herein set forth but that our invention is of the full scope 
of the appended claims. 

We claim: 

1. In a double check valve assembly having two du- 
plicate check valves connected in series, the upstream 
check valve having an inlet terminal and the down- 
stream check valve having a discharge terminal, said 
terminals being axial ly aligned, and a passage constitut- 
ing the discharge passage for the upstream check valve 
and the inlet passage for the downstream check valve, 
the improvement comprising, in combination: each 
check valve having a stationary annular valve seat, and 
having a stationary barrel positioned coaxially of said 
valve seat, each check valve having a valve poppet 
guided for axial movement in its respective barrel and 
having a seal element adapted for sealing contact with 
its respective valve seat, each check valve having a 
spring acting to move its respective valve poppet into 
sealing contact with said valve seat, each valve poppet 
having an axis of movement disposed at an angle of 
about 45° with respect to the axis of said coaxial termi- 
nals, and each valve poppet having an axis of movement 
at substantially right angles to the axis of movement of 
the other valve poppet. 

2. In a double check valve assembly having two du- 
plicate check valves connected in series, the upstream 
check valve having an inlet terminal and the down- 
stream check valve having a discharge terminal, said 
terminals being axially aligned, and a passage constitut- 
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ing the discharge passage for the upstream check valve 
and the inlet passage for the downstream check valve, 
the improvement comprising, in combination: each 
check valve having a stationary valve seat, and having 
a stationary barrel positioned coaxial ly of said valve 
seat, each check valve having a valve poppet mounted 
for axial sliding movement in its respective barrel and 
having a seal element adapted for sealing contact with 
its respective valve seat, means cooperating with each 
barrel and its respective valve poppet to define a cham- 
ber remote from its respective valve seat, each check 
valve having a spring acting in cooperation with fluid 
pressure in its respective chamber to move its respective 
valve poppet into sealing contact with said valve seat, 
each valve poppet having an axis of movement disposed 
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at an angle of about 45* with respect to the axis of the 
coaxial terminals, each valve poppet having an axis of 
movement at substantially right angles to the axis of 
movement of the other valve poppet, means on each 
valve poppet and its respective barrel for establishing a 
localized zone of relatively rapid flow and consequent 
reduced pressure when forward flow occurs through 
the check valve assembly, and means on each valve 
poppet for establishing communication between its lo- 
calized zone and its respective closed chamber, so that 
forward flow of fluid through said double check valve 
assembly causes a reduction of pressure in each cham- 
ber, whereby pressure drop through said double check 
valve assembly initially falls with increasing flow. 
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[57] ABSTRACT 

An improved check valve for a backflow preventing 
valve of the type having an inlet passage, an intermedi- 
ate chamber, and an outlet passage, includes a stationary 
valve port fluidly communicating with the intermediate 
chamber, a movable contoured valve seat for sealing 
the port, and a valve closing apparatus in rolling en- 
gagement with the valve seat and responsive to the 
pressure differential thereacross. The valve closing 
apparatus urges the valve seat to a valve closed position 
and includes a stationary shaft, a pair of rollers, and a 
spring. The spring biases the rollers against the con- 
toured valve seat to thereby effect the closure of the 
seat member against the valve port. An improved ex- 
haust valve is also provided and includes a balanced 
valve member providing a path between the intermedi- 
ate chamber and the atmosphere when in a valve open 
position. The balanced valve member is resiliency bi- 
ased between a valve seat and a moveable diaphragm. 
The diaphragm compares the inlet passage and interme- 
diate chamber pressures and maintains the valve closed 
when the inlet passage pressure is greater than the inter- 
mediate chamber pressure, while moving to absorb fluid 
displacements from the intermediate chamber caused by 
large reductions in the inlet passage pressure. 

15 Claims, 5 Drawing Figures 
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BACK FLOW PREVENTING VALVE 
CONSTRUCTION 

FIELD OF THE INVENTION 5 

The present invention relates in general to backflow 
preventing valves and in particular to check valve and 
exhaust valve constructions for use in backflow pre- 
venting valves. 

10 

BACKGROUND OF THE INVENTION 

Backflow preventing valves are used in irrigation 
systems and the like to ensure unidirectional fluid flow. 
In large irrigating systems, various fertilizers and nutri- 
ents are typically mixed in with the water that is 15 
sprayed or otherwise supplied to crops. As a municipal 
water main usually provides a common supply of water 
for all domestic and commercial uses in an area, it is 
important to prevent the backflow of these fertilizers 
and nutrients to avoid contaminating the portion of the 20 
water used for domestic purposes. 

Much effort has been expended in the development of 
backflow preventing valves which quickly close under 
conditions which normally cause backflow, such as 
back pressure or siphonage. As the usual design for a 25 
backflow preventing valve includes an inlet passage and 
an outlet passage, each respectively communicating 
with an intermediate chamber via an inlet check valve 
and an outlet check valve, much work has been done to 
develop the inlet and outlet check valve portions of the 30 
backflow preventing valves to ensure a rapid and defi- 
nite closure for increases in the pressure of the fluid in 
the outlet passage relative to that in the inlet passage. 

For example, in my prior U.S. Pat. No. 3,724,487, I 
disclosed a backflow preventing valve utilizing a check 35 
valve design having a spring urging a piston-type valve 
seat into a valve port. In my U.S. Pat No. 4,080,980, 1 
disclosed an improvement to my previous patent in 
which the inlet and outlet check valves included a 
booster means cooperating with the spring for forcibly 40 
closing the valve without providing an undesirable 
increased resistance to opening after reaching an initial 
opened position. The booster means included a cylindri- 
cal shaft having rollers biased thereon. When the valve 
was approaching a closed position, the rollers entered a 45 
reduced portion of the shaft which, in combination with 
a spring biasing the rollers against the shaft, assisted the 
piston spring in forcibly closing the valve. 

Other booster designs have included contoured valve 
seat stems providing camming surfaces for rollers that 50 
are resilient! y biased thereagainst. These camming sur- 
faces and rollers maintain a uniform force on the stem 
after the valve has initially opened and assist the spring 
in closing the valve. In general, however, the check 
valve camming arrangements found in the prior art 55 
require several moving parts and provide only a limited 
amount of boost, and are limited in the manner in which 
the boost is applied. 

Developments have also been made in the design of 
the exhaust valve portion of the backflow preventing 60 
valve. The exhaust valve communicates with the inlet 
passage and intermediate chamber and is used to gate 
the intermediate chamber fluid to the atmosphere when 
the pressure in the intermediate chamber rises relative 
to the inlet passage pressure as the inlet and outlet check 65 
valves are closing in a backflow situation. The problem 
plaguing most exhaust valves is that intermediate cham- 
ber fluid is gated to the atmosphere for only transient 
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pressure increases of the intermediate chamber fluid 
relative to the inlet passage fluid. This pressure increase 
is caused by displacement of the intermediate chamber 
fluid as large pressure reductions occur in the inlet 
passage fluid. This "spitting" by the exhaust valve is 
undesirable for such momentary pressure increases. 

The exhaust valves of the prior art generally have not 
solved the "spitting" problem, as they generally employ 
unsophisticated valving arrangements. Even in those 
exhaust valves which have reduced "spitting", their 
valving mechanisms are mechanically complicated and 
susceptible to wear. 

Finally, the backflow preventing valves of the prior 
art are generally bulky devices utilizing large intermedi- 
ate chambers. The large intermediate chambers have 
been required because of the relatively large inlet and 
outlet check valves and exhaust valves used therewith. 
A more compact design for the check valves and ex- 
haust valves would greatly contribute to reducing the 
bulkiness of the current backflow preventing designs. A 
backflow preventing valve utilizing a low-profile valve 
body could be used in many applications where mount- 
ing space tends to be a problem. 

Accordingly, it is the principal object of the present 
invention to simplify the design of the check valve 
portions of a backflow preventing valve. 

It is another object of this invention to control the 
manner in which the inlet and outlet passages of back- 
flow preventing valves are closed. 

It is still another object of this invention to rapidly 
and efficiently close the check valve portion of a back- 
flow preventing valve. 

It is yet another object of this invention to provide a 
more compact check valve and exhaust valve design for 
use in a backflow preventing valve. 

It is a further object of this invention to provide a 
highly-durable check valve in a backflow preventing 
valve. 

It is another object of this invention to reduce the 
spitting action of the exhaust valve portion of a back- 
flow preventing valve by absorbing transitory fluid 
displacements from the intermediate chamber for large 
reductions in inlet pressure. 

It is still another object of this invention to both sim- 
plify the design of the exhaust valve portion of a back- 
flow preventing valve and to prevent the spitting from 
occurring. 

It is a further object of this invention to provide a 
high-durable exhaust valve in a backflow preventing 
valve. 

It is still another object of this invention to provide a 
low-profile backflow preventing valve applicable to a 
wide variety of uses. 

It is yet another object of this invention to prevent 
the contamination of the supply fluid to which a back- 
flow preventing valve is connected. 

SUMMARY OF THE INVENTION 

The present invention, in a broad aspect, provides an 
improved check valve for a backflow preventing valve 
of the type having a body with an inlet passage for 
connection to a source of fluid, an intermediate cham- 
ber fluidly connected to the inlet passage via one check 
valve, and an outlet passage fluidly connected to the 
intermediate chamber via a second check valve for 
connection to a receiver of fluid. The improved check 
valve includes a stationary valve port fluidly communi- 
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eating with the intermediate chamber, a movable con- 
toured valve seat for sealing the valve port, and a valve 
closing apparatus in rolling engagement with the valve 
seat and responsive, in the inlet and outlet check valves, 
to the differences in the pressure of the fluid in the 5 
intermediate chamber and the fluid in the inlet and 
outlet passages. The valve closing apparatus urges the 
valve seat to a valve closed position against the valve 
port when the fluid pressure at the outlet passage in- 
creases relative to the fluid pressure at the intermediate 10 
chamber. 

In accordance with one feature of the invention, the 
movable valve seat has a frustoconical outer surface 
providing camming contours for rolling engagement 
with the valve closing apparatus. 15 

In accordance with still another feature of the inven- 
tion, the valve closing apparatus includes a stationary 
shaft mounted to the backflow preventer body for slid- 
ing engagement with an axial cavity in the movable 
valve seat. A pair of rollers connected to a pair of arms 20 
attached to the backflow preventer valve body for arcu- 
ate movement in a plane parallel with the shaft, are 
positioned upon the contoured outer portion of the 
valve seat. A spring member, interconnecting the arms, 
biases the arms and thus the rollers against the con- 25 
toured valve seat and thereby effects the closure of the 
seat member against the valve port. 

In accordance with another feature of the invention, 
an improved exhaust valve, communicating with the 
inlet passage and with the intermediate chamber, resists 30 
the gating of fluid from the intermediate chamber to the 
atmosphere for only transient increases in the pressure 
of the fluid in the intermediate chamber relative to the 
pressure of the fluid in the inlet passage. 

In accordance with a further feature of the invention, 35 
the improved exhaust valve includes a valve body com- 
municating with the backflow preventer body and with 
the atmosphere, and provisions for sensing the interme- 
diate chamber and inlet passage pressures. A movable 
diaphragm in separate sealing communication with the 40 
inlet passage and with the intermediate chamber moves 
in response to pressure changes of the fluids therein. A 
balanced valve member, resiliently biased between the 
movable diaphragm and a stationary seat in the valve 
body provides a path between the intermediate cham- 45 
ber and the atmosphere when in a valve open position. 
The resilient biasing of the valve member enables the 
exhaust valve to accommodate the fluid displacement 
changes that occur in the intermediate chamber as the 
result of large pressure reductions of the fluid in the 50 
inlet passage. The "spitting" associated with the prior 
art exhaust valves is thereby eliminated. 

In accordance with another feature of the invention, 
the resilient biasing for the valve member utilizes a pair 
of springs disposed on either side thereof. The first 55 
spring is positioned between valve and the movable 
diaphragm. The second spring is positioned between the 
valve and the stationary seat. The second spring urges 
the valve member to a valve open position and thereby 
determines the differential pressure (between the fluids 60 
in the inlet passage and intermediate chamber) across 
the diaphragm at which the valve opens. The first 
spring transfers the differential pressure across the dia- 
phragm to the valve member to close the valve and 
allows the diaphragm to move to absorb a certain 65 
amount of fluid displacement from the intermediate 
chamber as a result of transitory fluid pressure increases 
in the intermediate chamber. This arrangement absorbs 
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differential pressure changes between the differential 
pressure at which the valve opens and the differential 
pressure normally occurring between the inlet passage 
and intermediate chamber when fluid is flowing 
through the backflow preventing valve. 

In accordance with a final feature of the invention, 
the improved check valve and exhaust valve portions of 
the backflow preventing valve are of compact design, 
thereby providing the overall design of the backflow 
preventing valve with a low profile. 

Other objects, features, and advantages of the present 
invention will become apparent from a consideration of 
the following detailed description and from the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a top plan view of an improved back- 
flow preventing valve according to the present inven- 
tion; 

FIG. 2 shows a cross-sectional view of the backflow 
preventing valve of FIG. 1, taken through the plane 
II — II; 

FIG. 3 shows an enlarged view of the inlet and oulet 
check valve portions of the backflow preventing valve 
shown in FIG. 2, with the check valves in a valve 
closed position; 

FIG. 4 shows an enlarged view of the inlet and outlet 
check valve portions of the backflow preventing valve 
shown in FIG. 2, with the check valves in a valve open 
position; and 

FIG. 5 shows a cross-sectional view of the exhaust 
valve portion of the backflow preventing valve of FIG. 
1, taken through the plane V— V. 

DETAILED DESCRIPTION 

Referring now to the drawings and particularly to 
FIGS. 1 and 2, the preferred exemplary embodiment of 
an improved backflow preventing valve according to 
the present invention is generally denoted 10. The valve 
HO is for installation in an irrigation or other fluid-ori- 
ented system having a source of fluid and a receiver for 
fluid which are to be kept separate except when there 
are suitable pressures to cause flow from the source to 
the receiver. The instant invention is an improvement of 
the backflow preventing valves described and claimed 
in my U.S. Pat. Nos. 3,724,487 and 4,080,980, and refer- 
ence should be made thereto for examples of the uses 
for such a system. 

Generally, the valve 10 includes a valve housing 
including a lower valve body 11, an intermediate valve 
body 39, an upper valve body 40, a housing cap 124, and 
an exhaust valve body 150, all with holding means such 
as bolts 49, 152 and 164 for holding the parts together. 
All of these parts may be secured together in any suit- 
able manner with O-rtngs 38 provided, as shown, where 
necessary. As discussed in my prior patents, all of these 
components may comprise a plurality of molded parts. 

Fluid from a source of fluid (not separately shown) 
enters the valve body 10 through an inlet passage 12 in 
the lower valve body 11. The inlet passage 12 is coupled 
to an inlet 12a from the source of fluid. From the inlet 
passage 12, the fluid passes into an intermediate cham- 
ber 13 formed by the upper valve body 40 and housing 
cap 124. The chamber 13 is fluid ly connected to the 
inlet passage 12 via an inlet check valve 80. From the 
intermediate chamber 13, the fluid passes to an outlet 
passage 14, which is fluid ly connected to the intermedi- 
ate chamber 13 by an outlet check valve 100 for connec- 
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tion to an outlet 11a leading to a receiver of fluid (not 
separately shown). The inlet passage 12 and the outlet 
passage 14 are both molded apertures in the lower hous- 
ing body 11. Also, the inlet passage 12 and the outlet 
passage 14 are internally threaded as shown for receiv- 5 
ing the inlet 12a and the outlet 11a therein. 

The lower valve body 11 also forms the lower por- 
tion of a pair of ball valves 70 and 75, which are pro- 
vided for controlling the fluid flow through the inlet 
passage 12 and the outlet passage 14, respectively. The 10 
lower valve body 11 may be similar to that described in 
my prior U.S. Pat. No. 3,724,487. The inlet ball valve 70 
is mounted within a valve chamber 52 having therein a 
valve seal 53. The outlet ball valve 75 is mounted within 
a second valve chamber 57 having therein an outlet ball 15 
valve seal 58. The seals 53 and 58 permit the rotation of 
the ball valves 70 and 75 to place ball valve apertures 72 
and 77 in respective alignment with the inlet passage 12 
and the outlet passage 14. The intermediate body 39 
includes a cylindrical side wall 41 with a peripheral 20 
flange 4Li for abutting contact with the upper surface 
of part 11 for securement thereto in any suitable man- 
ner, such as gluing, bolting, etc, to retain the inlet and 
outlet ball valves 70 and 75 therebetween. 

A handle 78, connected to the outer barrel valve 75 25 
by a drive shaft 90, extends out of the housing body 40 
and terminates in a transversely-extending outer handle 
portion as shown in FIG. 1. Both ball valves 70 and 75 
are rotated in a similar fashion. The structure for rotat- 
ing the ball 70 is not shown for convenience of illustra- 30 
tion. Thus, the inlet ball 70 is rotatable via the handle 78 
between an open position, wherein the aperture 72 is 
aligned with the inlet passage 11 and inlet check valve 
80, and a closed position where no such alignment oc- 
curs. Similarly, the outlet ball valve 75 is rotatable be- 35 
tween an open position, wherein the aperture 77 is 
aligned with the outlet passage 14, and a closed position. 
The fluid flow, which is manually controlled by the ball 
valves 70 and 75, is also automatically controlled 
against backflow by the check valves 80 and 100. 40 

FIGS. 3 and 4 show, in detail, the construction of the 
inlet check valve 80 and the outlet check valve 100. 
FIG. 3 shows the check valves in a closed position, as 
would be the case when there is no fluid flow through 
the unit. FIG. 4 shows the inlet and outlet check valves 45 
80 and 100 in an open position allowing fluid to pass 
from the inlet passage 12 through the intermediate 
chamber 13 and to the outlet passage 14. 

Referring to FIG. 3, the inlet check valve 80 includes 
a raised cylindrical valve port 200 having a generally 50 
circular opening 202 at one end. The upper portion of 
the valve port 200 includes a square "0"-ring 204 to aid 
in the sealing of the inlet passage 12. Disposed adjacent 
the valve port 200 is a movable valve seat 206. The 
outer surface of valve seat 206 is generally frustoconical 55 
and includes a peripheral flange 208, a generally conical 
middle body portion 212 functioning as a camming 
surface, and a generally concave upper body portion 
214. At the edge of the peripheral flange 208 is a sharp 
circular ridge 210 which is moved into abutting relation 60 
with square ring 204 when the inlet check valve 80 is in 
a closed position as shown in FIG. 3. Downwardly 
depending through the axial center of the valve seat 206 
is an elongated cylindrical cavity 242. 

It is to be noted that, while FIGS. 3 and 4 show the 65 
movable valve seat member 206 to be generally circu- 
lar, the present invention could be practiced with a 
non-circular valve seat 206 having two inclined ramp- 
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ing surfaces 212 and 213 and two generally concave 
upper portions 214 and 215 symmetrically disposed on 
opposite sides of the movable valve seat 206. 

The particular configuration of the movable seat 206 
portion of the inlet check valve 80 is designed to coop- 
erate with a valve closing mechanism rigidly affixed to 
the housing cap 124. As shown in FIG. 3, the valve 
closing mechanism includes a shaft member 240 posi- 
tioned within the circular cavity 242 of the valve seat 
206, a pair of arm members 230 and 232 rotatably at- 
tached via pins 238 and 236 to a bar member 234 at- 
tached to the housing cap by screws 246 and 244. The 
arm members 230 and 232 are rotatably attached to the 
bar member 234 for coplanar arcuate movement on 
opposite sides of the shaft 240. The arm members 230 
and 232 are urged toward the shaft 240 by means of a 
spring member 228 mounted therebetween upon pins 
224 and 226. 

Rolling engagement between the arm members 230 
and 232 and the movable seat 206 is made with two cam 
rollers 222 and 216 mounted via axles 220 and 218 to the 
arm members 230 and 232. These rollers 216 and 222 
may be mounted, by teflon bearings or the like, to the 
shafts 218 and 220, which themselves may be of a rela- 
tively small diameter. These rollers 216 and 222 transfer 
the biasing force of the spring member 228 to the mov- 
able seat 206 to urge it to a closed position against the 
valve port 200 when the pressure in the intermediate 
chamber 13 is greater than that in the inlet passage 12. 
Concerning the relatively small diameter of the shafts 
218 and 220 supporting the rollers 216 and 222, the 
shafts may be as small as j inch for a valve opening 200 
approximately 6 inches in diameter and may be approxi- 
mately 1/32 inch in diameter for a one-inch valve open- 
ing. 

As shown in FIG. 4, when the pressure of the fluid in 
the inlet passage 12 is greater than that in the intermedi- 
ate chamber 13 plus the biasing force of the spring mem- 
ber 228, the valve seat 206 is urged upwardly on the 
shaft 240 by the inlet fluid pressure until the rollers 216 
and 222 are at the bottom end of the outer conical sec- 
tion 212 of the valve seat 206, whereupon fluid flows 
freely through the check valve 80. As the pressure of 
the fluid in the inlet passage 12 decreases relative to that 
in the intermediate chamber 13, the spring member 228 
urges the valve seat 206 toward the valve port 200 by 
means of the rollers 216 and 222 traveling on the conical 
section 212 of the valve seat. The seat 206 thereby 
reaches a valve closed position against the part 200 and 
fluid flow through the check valve 80 ceases. The flow 
of fluid through the check valve 80 thus opens and 
closes the valve. 

When the valve seat 206 is fully closed against the 
valve port 200, the rollers 216 and 222 are positioned in 
a flattened area 214' of the concave upper portion 214 of 
the valve seat 206. This flattened area 214' increases the 
closing force and the pressure differential when the 
check valve is in a low-flow position. The change in the 
outer slope of the conical section 212 of the seat 206 to 
a more flattened section 214' in the concave area 214 
also provides an initial opening resistance for the valve 
seat 206, thereby insuring that the pressure of the fluid 
in the inlet passage 12 is definitely greater than the fluid 
in the intermediate chamber 13 prior to the opening of 
the valve. 

When the valve is in a closed position with the rollers 
216 and 222 on the flattened area 214' 206, an opening 
force of approximately 6 pounds per square inch with 
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the appropriate spring tension 228 can be required. The outlet check valve 100, like the inlet check valve 

Once the valve has opened, and the rollers are on the 80, is of a compact design because of the novel arrange- 

conical portion 212 of the valve seat 206, the required ment of the valve seat 306 and the valve closing appara- 

opening force can drop to approximately 3 pounds per tus 390, by which the valve seat 306 moves upon the 

square inch. When the rollers have reached the periph- 5 shaft portion 340 of the valve closing mechanism 390 

eral flange 208, the opening force is approximately 2 and is urged to a closed position against the valve port 

pounds per square inch. 300 by the camming action provided by the rolling 

The upper portion of concave upper surface 214 also engagement between the rollers 316 and 322 and the 

provides a stop for the rollers 216 and 222 when the conical section 312 of the valve seat 306. 

check valve is removed from the unit. When the check 10 The novel inlet and outlet check valves 80 and 100 

valve is assembled in the backflow preventing unit, the used in the present invention allow the housing cap 124 

rollers 216 and 222 are then resting on the flattened a portion of the backflow preventing valve 10 to have 

section 214', and are clear of the upper portion of the an extremely low profile, thereby reducing the size of 

concave area 214. . the intermediate chamber 13 and allowing use of the 

As can be appreciated from the foregoing, the im- 15 valve 10 in applications where space is at a premium, 

proved check valve of the present invention is a ex- The improved backflow preventing valve of the present 

tremely compact unit utilizing only a limited number of invention is approximately two-thirds of the height of 

moving parts. The check valves found in the prior art the backflow preventing valve in my prior U.S. Pat. 

generally use a circular piston member supporting an No. 4,080,980 and other similar backflow preventers, 

axial spring which urges the piston member to a valve 20 The novel features of the improved backflow pre- 

closed position. As such, the assembly containing the venting valve of the present invention are also provided 

piston and its accompanying spring member tends to be by the exhaust valve 150 attached to the apparatus. As 

rather lengthy and thereby obviates any possibility for shown in FIGS. 1 and 5, the exhaust valve 150 is at- 

compact installation. In addition to providing a com- tached to the upper body 40 portion of the backflow 

pact design, the improved check valve of the present 25 preventing valve 10 via screws 152 or similar fastening 

invention insures a much lower pressure loss through means. The exhaust valve 150 includes a 3-part body 

the unit at high flow rates than do the piston-type check including a lower body 154 communicating with the 

valves of the prior art. atmosphere, an intermediate body 156 communicating 

The outlet check valve 100 is almost identical in con- with the lower body and with the intermediate chamber 

struction to the inlet check valve 80 and thus the same 30 13, and an upper body 158 communicating with the 

structure appears in each and the description of one intermediate body 156 and with the inlet passage 12. 

valve is the same as that for the other. As shown in The lower body 154, intermediate body 156, and upper 

FIGS. 3 and 4, the outlet check valve 100 includes a body 158 may be held together by any suitable means 

valve port 300 containing a valve opening 302 therein such as by thru-bolts 192, and O-rings may be provided 

and supporting an O-ring 304. Disposed adjacent the 35 for maintaining appropriate seals therebetween, 

valve port 300 for abutting engagement therewith is a FIG. 5 shows a cross-sectional view of the novel 

movable valve seat 306 supported on a shaft 340 fixedly exhaust valve 150. The exhaust valve 150 communicates 

mounted to the apparatus. As discussed previously, the with the inlet passage 12 via a nozzle 186 passing 

valve seat 306 includes a peripheral flange 308 having through the wall of the cylindrical valve port 200 por- 

molded thereon a ridge 310 for engagement with the 40 tion of the inlet check valve 80. The nozzle 186 is sealed 

square "0 ,f -ring 304. The valve seat 306 includes a from the intermediate chamber 13 by O-rings 187 or the 

conical camming surface 312 adjacent the peripheral like. The nozzle 186 communicates between the inlet 

flange 308 and terminating in a concave section 314. passage 12 and the upper side of a movable rigid dia- 

The valve seat 306 is urged against the valve port 300 phragm 178 in the upper housing 158 portion of the 

by a valve-closing mechanism 390 including the shaft 45 exhaust valve 150. In a similar fashion, communication 

340, a pair of arm members 330 and 332 attached by pins is made between the intermediate chamber 13 and the 

336 and 338 to a bar 334 connected to the upper body lower side of the diaphragm 178 via a port 188 in the 

340 by means of screws 346 and 344. The arms 330 and upper body portion 40 of the backflow preventer. 

332 are disposed for arcuate movements on opposite Movable diaphragm 178 rides in a cylindrical cavity 

sides of the shaft 340 and support a spring member 328 50 190 formed by the upper body 158 and intermediate 

by means of pins 324 and 326. The arms 332 and 330 also body 156 portion of the exhaust valve. Attached to the 

support, via axles 320 and 318, a pair of rollers 316 and intermediate body 156 and to the top and side portions 

322. of the movable rigid diaphragm 178 is a resilient circu- 

The rollers 316 and 322 engage the conical portion lar diaphragm 180. The resilient diaphragm 180 main- 
312 of the valve seat 306 and transfer the biasing force 55 tains the inlet passage fluid on the upper side of the solid 
of the spring member 328 to the valve seat 306. As such, diaphragm 178 separate from the intermediate chamber 
the conical surface 312 acts as a cam and the rollers 316 fluid on the lower side of the movable diaphragm 178. 
and 322 function as cam rollers in urging the valve seat As so configured, the rigid diaphragm 178 with its 
302 against the valve port 300 when the pressure in the resilient outer member 180 provides a means for corn- 
intermediate chamber 13 is less than the pressure in the 60 paring the pressure of the fluid in the inlet passage 12 
outlet passage 14 plus the biasing force of the spring with that in the intermediate chamber 13. As shown in 
member 328. As such, the outlet check valve 100, like FIG. 5, when the inlet passage pressure is greater than 
the inlet check valve 80, is responsive to the pressure the intermediate chamber pressure, the movable dia- 
diflerential between the intermediate chamber 13 and phragm 178 moves downwardly in the cylindrical cav- 
the appropriate inlet or outlet passage 12 and 14. There- 65 ity 190. Conversely, when the pressure of the fluid in 
fore, the flow or volume of fluid flowing through the the intermediate chamber 13 is equal to that in the inlet 
outlet check valve 100 determines the position of the passage 12, the movable diaphragm 178 moves up- 
check valve. wardly in the cylindrical passage 190. 
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Disposed between the diaphragm 178 and a station* changes in the intermediate chamber pressure, without 

ary valve seat 160 with a resilient seating surface 170 causing the opening of the balanced valve member 162. 

attached to the lower body 154 of the exhaust valve 150 The novel arrangement of the exhaust valve not only 

is a circular balanced valve member 162. As shown in provides an increased resistance to "spitting" action, 

FIG. 5, the balanced valve member 162 is movable 5 but also provides a much more compact design than 

between a valve open and a valve closed position rela- was previously available in the exhaust valves found in 

tive to the stationary valve seat 160. A resilient annular the prior art. The exhaust valve of the present invention 

diaphragm 166 connects the balanced valve 162 to the would function as a prior art exhaust valve without the 

lower body 154 for movement therein. In this manner, first spring 176 and with the movable diaphragm 178 

when the balanced valve is in a valve closed position 10 connected directly to the valve 162. Such an arrange- 

against the valve seat 160, as shown by the dashed lines ment would be subject to "spitting" caused by fluctua- 

in FIG. 5, the fluid in the exhaust valve is prevented tions in the line pressure feeding the backflow device, 

from passing to the atmosphere through the lower body If, for example, the pressure was fluctuating between 40 

154. The balanced valve 162 moves away from the and 100 psi, when the pressure rose to 100 psi, the pres- 

valve seat 160 as the pressure of the fluid in the interme- 15 sure in the intermediate chamber would follow this 
diate chamber 13 increases relative to the pressure of increase and rise to 94 to 96 psi. The downstream pres- 

the fluid in the inlet passage 12. sure would, of course, also rise. When the upstream or 

The novel features of the exhaust valve 150, which supply pressure receded back to the 40 psi level, the 

provide a greatly increased resistance to transient in- outlet check valve would close and prevent water from 

creases in the pressure of the fluid in the intermediate moving from the outlet passage into the intermediate 

chamber relative to that in the inlet passage, result from chamber. However, as the outlet check valve closed, a 

the arrangement of the balanced valve 162 and the mov- large pressure differential would be developed across 

able diaphragm 178. In this regard, the diaphragm 178 the outlet check valve forcing it tightly against its seat, 

communicates with the valve 162 by means of a first ^ Asa result, there would be a displacement of water into 

spring member 176 positioned between an inner flange the intermediate chamber. This would cause the inter- 

182 on the diaphragm 178 and an upper inner flange 174 mediate chamber pressure to rise (because the inlet 

on the valve 162. Positioned between the stationary check valve would already be closed), 

valve seat 160 and a lower inner flange 172 is a second As the supply pressure increased back to 50 psi, the 

spring member 164. ^ intermediate chamber pressure would have to fall be- 

The first spring member 176 resiliency couples the cause the intermediate chamber pressure is always 

downward movement of the diaphragm 178, occurring below the inlet passage pressure due to the relative size 

as a result of the inlet passage pressure being greater of the inlet passage and intermediate chamber. The 

than the intermediate chamber pressure, to the balanced intermediate chamber pressure would have to fall to 

valve 162 to urge the valve 162 against the valve seat 35 44-46 psi. For this to occur, water would have to be 

160 to a valve closed position, thereby preventing pas- forced from the intermediate chamber to the exhaust 

sage of the fluid in the intermediate chamber 13 to the valve. Thus, the spitting action would result from the 

atmosphere. By contrast, the second spring 164 urges lifting of the valve member 162 in response to a dis- 

the valve member 162 to a valve open position in oppo- placement of water from the intermediate chamber, 

sition to the downward force of the movable diaphragm ^ This undesireable "spitting" is eliminated with the pres- 

178, as transferred to the valve 162 by the first spring ent invention. 

176. In this manner, when the pressure of the fluid in the With the resilient connection between the movable 

inlet passage is greater than the pressure of the fluid in diaphragm 178 and the valve member 162, the dia- 

the intermediate chamber, the diaphragm 178 will be phragm may move upwardly to accommodate the 

urged downwardly by the inlet passage pressure by a 45 water needed to lower the pressure in the intermediate 

sufficient degree to move the valve 162 to a closed chamber, without allowing the valve member 168 to 

position against the resilient portion 170 of the station- loose contact with its seat 160, thereby preventing the 

ary seat 160, thereby preventing the passage of fluid "spitting" action. The normal difference in pressure 

from the intermediate chamber 13 to the atmosphere between the inlet fluid pressure and the intermediate 

through the lower body 154. 50 chamber fluid pressure is approximately 6 psi. When 

In a similar manner, when the pressure of the fluid in this pressure falls to 3 psi, the valve member will start to 
the intermediate chamber is approximately equal to that lift from the seat. If the first spring 176 is of proper force 
of the fluid in the inlet passage, the diaphragm 178 will and resilience, the diaphragm 178 can move upwardly a 
be moved upwardly by the intermediate passage pres- considerable amount before the pressure changes from 
sure to an extent whereby the valve 162 is moved by the 55 the normal 6 pounds differential to the 3 pounds differ- 
lower spring 164 away from the stationary seat 160. ential at which the relief valve opens. This movement of 
This opens the intermediate chamber to the atmosphere the diaphragm allows the system to accommodate 
and exhausts the fluid from the intermediate chamber changes in displacement that are generated by line pres- 
until the pressure therein drops to a value less than the sure fluctuation without having to vent this water to the 
inlet passage pressure. 60 atmosphere. 

The arrangement of the balanced valve 162 and the As is the case with the other components of the pres- 
upper and lower springs 176 and 164 resist the opening ent invention, the upper, intermediate, and lower ex- 
of the exhaust valve for only brief changes in the pres- haust valve body members, as well as the movable dia- 
sure of the intermediate chamber relative to that in the phragm 178 in the balanced valve 162 may be made of 
inlet passage. That is, the cooperation between the two 65 molded plastic parts or the like. The compact design of 
spring members 176 and 164 provides a force-absorbing the exhaust valve 150, when combined with the corn- 
mechanism that causes the diaphragm 178 to move up pact design of the inlet and outlet check valves 80 and 
and down in its cylindrical cavity 190 for only brief .100, provides the backflow preventing apparatus of the 
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present invention with an extremely low profile, as well 
as with an extremely attractive and efficient design. 

In the foregoing description of the present invention, 
a preferred embodiment of the invention has been dis- 
closed. It is to be understood that other mechanical and 5 
design variations are within the scope of the present 
invention. Thus, by way of example and not of limita- 
tion, the movable check valve seats could have outer 
contours differently than described to provide the same 
camming action between the valve seat and the roller 10 
portion of the valve closing mechanism; the valve clos- 
ing mechanism itself could utilize rollers disposed dif- 
ferently on the movable valve seat; only one roller, 
attached via a spring to the housing, could be utilized in 
the valve closing mechanisms; the valve port portions 15 
of the check valve could be configured differently than 
described; different means could be utilized in the ex- 
haust valve to resiliency bias the valve member be- 
tween open and closed positions; means other than a 
movable diaphragm in the exhaust valve could be uti- 
lized to compare the pressure in the inlet passage with 
the pressure in the outlet passage; means other than a 
nozzle could be utilized to sense the pressure of the fluid 
in the inlet passage; and the movable diaphragm and ^ 
cylindrical valve members could be configured directly 
to achieve the desired results. Accordingly, the inven- 
tion is not limited to the particular arrangement which 
has been illustrated and described in detail. 

What is claimed is: 

1. An improved check valve for a backflow prevent- 
ing valve of the type having a body with an inlet pas- 
sage for connection to a source of fluid, an intermediate 
chamber flu idly connected to said inlet passage via a 
first check valve, and an outlet passage fluidly con- 35 
nected to said intermediate chamber via a second check 
valve for connection to a receiver of fluid, said check 
valve comprising: 

stationary valve port means fluidly communicating 
with said intermediate chamber; 40 

movable valve seat means for sealing said valve port 
means, said seat means including ramp means hav- 
ing both inclined and concave ramping surfaces for 
providing a progressively decreasing opening force 
as said seat means moves from a valve closed to a 45 
valve open position relative to said port means; and 

valve closing means, for urging said seat means to 
said valve closed position when the fluid pressure 
in said outlet increases relative to the fluid pressure 
in said intermediate chamber, said valve closing 50 
means being in rolling engagement with said con- 
cave ramping surface when said seat means is in 
said valve closed position and in engagement with 
said inclined ramping surface when said seat means 
moves toward said valve open position, whereby 55 
said opening force is greater when said closing 
means engages said concave ramping surface than 
when said closing means engages said inclined 
ramping surface, said closing means including sta- 
tionary shaft means upon which said seat means 60 
moves. 

2. An improved check valve as defined in claim 1, 
wherein said valve port means comprises: 

a cylindrical valve opening in said body; and 
sealing ring means for engagement with said seat 65 
means. 

3. An improved check valve as defined in claim 2, 
wherein said valve seat means includes: 



ridge means for engaging said sealing ring means 
when said seat means is in a valve-closed position 
against said valve port means. 

4. An improved check valve as defined in claim 1, 
wherein said seat means comprises: 

a valve seat having a generally frustoconical surface 
with an annular recess at one end of said surface, 
said frustoconical surface comprising said inclined 
ramping surface and said annular recess comprising 
said concave ramping surface; and 

axial cavity means for receiving said shaft means, 
whereby said check valve opens and closes in re- 
sponse to said pressure differential by sliding along 
said shaft means under urging from said valve clos- 
ing means. 

5. An improved check valve as defined in claim 1, 
wherein said valve closing means comprises: 

stationary shaft means mounted to said body for slid- 
ing engagement with said seat means; 

roller means for contacting said ramping surface on 
said seat means; 

arm means, operatively connected to said body for 
arcuate movement in a plane parallel with said 
shaft means, for positioning said roller means 
against said ramping surfaces; and 

spring means, interconnecting said arm means, for 
biasing said arm means, and thus said roller means, 
against said ramping surfaces, whereby: 

(i) said seat means is moved to a valve open position 
by the fluid flowing through said check valve 
when the fluid pressure on the fluid source side of 
said seat means is greater than the pressure on the 
fluid receiver side of said seat means plus the bias- 
ing force of said spring means, and 

(ii) said seat means is moved to a valve closed position 
by said spring means, coacting with said roller 
means, when the flow of fluid through said check 
valve terminates. 

6. An improved check valve as defined in claim 1, 
wherein: 

said inlet and outlet check valves are disposed within 
said intermediate chamber, thereby providing said 
backflow preventer body with a low profile. 

7. In a backflow preventing valve having a body with 
an inlet passage for connection to a source of fluid, an 
intermediate chamber fluidly connected to said inlet 
passage via an inlet check valve, an outlet passage flu- 
idly connected to said intermediate chamber via an 
outlet check valve for connection to a receiver of fluid, 
an exhaust valve connected to said inlet passage and to 
said intermediate chamber which vents fluid in said 
intermediate chamber to the atmosphere when the pres- 
sure of fluid in said intermediate chamber is equal to the 
pressure of said fluid in said inlet passage, the improve- 
ment in each check valve comprising: 

valve port means; 

valve seat means for movement between open and 
closed positions relative to said port means, said 
seat means including a frustoconical surface and an 
axial cavity; 

valve closing means, for urging said seat member to a 
valve closed position, said closing means including: 

stationary shaft means for sliding engagement with 
said axial cavity; 

roller means for rolling engagement with said frusto- 
conical surface; 

arm means, for positioning said roller means against 
said seat means; and 
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spring means for biasing said roller means against said 
frustoconical surface, whereby: 

(i) said outlet check valve seat means is urged to said 
valve closed position by said outlet valve spring 
means when the fluid pressure in said intermediate 
chamber is less than the fluid pressure in said outlet 
passage plus the biasing force provided by said 
outlet valve spring means and applied to said seat 
means by said roller means, and 

(ii) said inlet valve seat means is urged to said valve 
closed position by said inlet check valve spring 
means when the fluid pressure in said inlet passage 
is less than the fluid pressure in said intermediate 
chamber plus the biasing force of said inlet check 
valve spring means. 

8. In a backflow preventing valve having a body with 
an inlet passage for connection to a source of fluid, and 
an intermediate chamber fluidly connected to said inlet 
passage, an exhaust valve connected to said inlet pas- 
sage and to said intermediate chamber which vents fluid 20 
in said intermediate chamber to the atmosphere when 
the pressure of fluid in said intermediate chamber is 
equal to the pressure of said fluid in said inlet passage, 
said exhaust valve comprising: 

a valve body communicating with said intermediate 
chamber and with said atmosphere; 

means for sensing the fluid pressure in said inlet pas- 
sage; 

means for sensing the fluid pressure in said intermedi- 
ate chamber; 

means, communicating with both of said sensing 
means, for comparing the fluid pressures in said 
inlet passage and displacement from said intermedi- 
ate chamber resulting from large reductions in said 
inlet passage pressure; and 

balanced valve means, movably mounted to said 
valve body and resiliency coupled to said compar- 
ing means, for providing an opening from said 
intermediate chamber to said atmosphere only 
when said intermediate chamber fluid pressure is 40 
equal to said inlet passage fluid gressure, whereby 
said comparing means maintains said valve means 
in a valve closed position during said reductions in 
said inlet passage pressure. 

9. A backflow preventing valve as defined in claim 8, 
wherein said comparing means comprises: 

movable diaphragm means, in sealing communication 
with said inlet passage and with said intermediate 
chamber and resiliently coupled to said balanced 
valve means, for urging said valve means to a valve 
closed position when said inlet passage pressure is 
greater than said intermediate chamber pressure, 
and for allowing said valve means to open when 
said intermediate chamber pressure is equal to said 
inlet passage pressure. 

10. A backflow preventing valve as defined in claim 
9, wherein said balanced valve means comprises: 

moveable valve means; 

first biasing means, positioned between said dia- 
phragm means and said valve means, for transfer- 
ring the valve closing force of said diaphragm 
means to said valve means and for allowing said 
diaphragm means to move away from said valve 
means to absorb said fluid displacement while 
maintaining said valve closing force on said valve 
means; and 

second biasing means, positioned between said valve 
means and said valve body, for urging said valve 
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means to a valve open position when said interme- 
diate chamber pressure is equal to said inlet passage 
pressure and for resisting said valve closing force 
of said diaphragm means, whereby said valve 
means is movably and resiliently positioned be- 
tween said first and second biasing means, with the 
ratio of the resiliencies of said first and second 
biasing means determining the amount of said fluid 
displacement said diaphragm means can absorb and 
yet urge said valve means to said valve closed 
position, thereby preventing said opening for only 
transient fluxuations in said inlet passage pressure. 

11. A backflow preventing valve as defined in claim 

9, wherein: 

said means for sensing said inlet pressure comprises 
nozzle means in sealing communication between 
said inlet passage and with one side of said dia- 
phragm means; and 

said , means for sensing said intermediate chamber 
pressure comprises port means in sealing communi- 
cation with said intermediate chamber and with the 
other side of said diaphragm means. 

12. A backflow preventing valve as defined in claim 

10, wherein: 

(a) said diaphragm means comprises: 

(i) a rigid diaphragm communicating on opposite 
sides with said nozzle means and with said port 
means, and 

(ii) a resilient diaphragm attached between said 
valve body and said diaphragm, whereby said 
resilient diaphragm allows said rigid diaphragm 
to freely move in said valve body in response to 
the difference in pressure of the fluid in said inlet 
passage and the fluid in said intermediate cham- 
ber; 

(b) said balanced valve means comprises: 

(i) a valve seat rigidly attached to said valve body, 

(ii) a hollow valve member movable against said 
valve seat to said closed position, and 

(iii) a resilient annular diaphragm connected be- 
tween said valve body and said hollow valve 
member; 

(c) said first biasing means comprises a first spring 
member disposed between said rigid diaphragm 
and said hollow valve member; 

(d) said second biasing means comprises a second 
spring member disposed between said hollow valve 
member and said valve seat, whereby until the 
pressure differential between said inlet passage 
pressure and said intermediate chamber pressure 
equals the valve opening force provided by said 
first spring member, said rigid diaphragm may 
move away from said hollow valve member to 
absorb said displacement, and yet maintain said 
hollow valve member in a valve closed position, 
thereby resisting the opening of said exhaust valve 
for only brief changes in said said inlet passage 
pressure. 

13. An exhaust valve for a backflow preventing valve 
having a body with an inlet passage for connection to a 
source of fluid, and an intermediate chamber fluidly 
connected to the inlet passage, said exhaust valve being 
connected to said inlet passage and to said intermediate 
chamber to vent fluid in said intermediate chamber to 
the atmosphere when the pressure of the fluid in said 
intermediate chamber is greater than the pressure of 
said fluid in said inlet passage, said exhaust valve resist- 



ing said venting of said fluid for transitory flucuations in 
said inlet passage pressure and comprising: 

valve body means including a diaphragm cavity com- 
municating with said inlet passage and with said 
intermediate chamber and an exhaust port commu- 5 
nicating with the atmosphere; 

diaphragm means, resiliency attached to said valve 
body means for movement within said diaphragm 
cavity and having diaphragm portions separately 
communicating with said inlet passage and with 10 
said intermediate chamber; 

means, resiliently attached to said body means for 
opening said exhaust port to the atmosphere; and 

biasing means, positioned between said diaphragm 
means and said opening means and between said 15 
opening means and said valve body means, for 
supporting said opening means in a balanced man- 
ner, whereby: 

(i) as said inlet passage pressure increases, said dia- 
phragm means moves toward said opening means 
and said biasing means resiliently transfers said 
movement to said opening means to position said 
opening means to close said exhaust port, and 

(ii) as said intermediate chamber pressure increases, 25 
said diaphragm means moves away from said open- 
ing means, thereby allowing said biasing means to 
position said opening means to open said exhaust 
port, said biasing means resiliently resisting said 
opening of said exhaust port for transistory 30 
changes in said inlet passage pressure. 

14. An improved backflow preventing valve as de- 
fined in claim 13, wherein said biasing means comprises: 

first spring means, positioned between said dia- 
phragm means and said opening means, for trans- 35 
ferring said movement of said diaphragm means to 
said opening means and for allowing said dia- 
phragm means to move away from said opening 
means to absorb transitory increases in the volume 
of fluid in said intermediate chamber; and 40 

second spring means, positioned between said open- 
ing means and said valve body means, for urging 
said opening means to open said exhaust port, 
whereby: 

(i) when said inlet passage pressure is greater than 45 
said intermediate chamber pressure, said opening 
means is moved to close said exhaust port, and 
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(ii) when said intermediate chamber pressure is 
equal to said inlet pressure, said opening means is 
moved to open said exhaust port, with said 
springs and diaphragm means resisting the open- 
ing of said exhaust port for brief reductions in 
said inlet passage pressure by absorbing said 
increase in the volume of fluid in said intermedi- 
ate chamber produced by said reductions. 
15. A backflow preventing valve as defined in claim 
14, wherein: 

(a) said exhaust valve further comprises: 

(i) nozzle means, communicating with said inlet 
passage and said diaphragm cavity, for transfer- 
ring said inlet passage pressure to one side of said 
diaphragm means, and 

(ii) port nieans communicating withsaid intermedi- 
ate chamber and with said diaphragm means, for 
transferring said intermediate chamber pressure 
to the other side of said diaphragm means; 

(b) said diaphragm means comprises a generally cy- 
lindrical member sealingly communicating at its 
outer portion with said inlet passage pressure trans- 
ferred through said nozzle means and sealingly 
communicating at its inner portion with said inter- 
mediate chamber pressure transferred by said port 
means, said cylindrical member including an annu- 
lar flange for receiving one end of said first spring 
means and further including a resilient annular 
diaphragm attached to said diaphragm cavity for 
allowing said movement in said cavity and for 
maintaining said seal between said inlet passage 
pressure and said intermediate chamber pressure; 
and 

(c) said opening means comprises: 

(i) a generally hollow cylindrical valve member 
having annular flanges for receiving said the 
other end of first spring means and one end of 
said second spring means, 

(ii) a resilient annular diaphragm attaching said 
cylindrical member to said valve body means for 
balanced linear movement in said body means to 
open and close said exhaust port, and 

(iii) a stationary valve seat rigidly attached to said 
body means for receiving the other end of said 
second spring means and for receiving said cylin- 
drical member to close said exhaust port. 

* • * • • 
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[57] ABSTRACT 

A split collar for use with pipe and the like including a 
pair of discrete semicircular collar halves each having 
outwardly extending flanges at their terminal ends, and 
which halves cooperate to define an essentially circular 
opening. The inner surfaces of adjacent flanges abut 
along their inboard portions and then generally diverge. 
Aligned holes of elongated configuration are provided 
in the flanges to permit securing of the halves together 
in assembled relation with bolt and nut combinations or 
the like. The point where the inner surfaces of adjacent 
flanges commence to diverge is inboard of the inner 
edges of the bolt head and nut; and, as a result, the 
halves may be swung to a substantially open position 
after removal of one of the bolts only and without any 
loosening of the other bolt. 

5 Claims, 8 Drawing Figures 
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only one of said nut and bolt combinations. The collar 

HINGEABLE SPLIT PIPE COLLAR halves may be relatively inexpensively made by casting 

^ . in a substantially semi-circular configuration and to- 

BACKGROUND OF THE INVENTION g e, he r they cooperate to define an essentially circular 

The instant invention relates to a split collar for use 5 opening for receiving a section of pipe or the adjoining 

with pipe and the like and more particularly to a novel ends of a pair of pipe sections. Flanges are provided on 
split collar which is installable on or removable from a each of the ends of the halves and aligned bolt holes are 
position of engagement with one or a pair of pipe sec- provided in the flanges to secure the halves together 

tions simply by removing a single nut and bolt combina- with nuts and bolts. The inner surfaces of adjacent 

tion used to secure the halves together. 10 flanges abut for a distance and then diverge outwardly 

Split collars for use with pipe and the like have here- with respect to each other to define included angles of 

tofore been available in various configurations for a 50° or more. The bolt holes in the flanges are of elon- 

number of applications. One of the pnmary applications gated configuration and are oriented so that the elon- 

for split collars has been as couplings to secure the ends gat ed dimensions thereof extend generally outwardly 

of pairs of pipe secUons together. Couplings of this type « from the circular 0 m ng. In addition( ^ int whcf J 

have generally included an inner channel on the arcuate ^ mncr abutti surfaces commence t0 £ is at 

inner surface tiiereof which ,s engageable with the least „ do|e t0 * he cifcular . * 

grooved ends of a pair, of pipe sections to thereby secure prI<WHi rtf f u 0 Ko , t u ^ Ae ^ a. 7„i« uluu «* u 

thesections together. In mcit instances coupling of this nuts (closeness of the 

type have bee? used in. combination with ring-Uke elas- 20 or nu j. t0 , circu ! ar *?ng 

tomeric gaskets which are positionable within the cou- ****** * y ^ ^^icular projection of the head or 

pling around the adjoining ends of the pipe sections to " u ut m }° . plane «> f the adjacent abutting surface rather 

seal said ends as the gasket is compressed by the cou- * en 3? a direct radial Stance). As a result of the rela- 

pling. The couplings heretofore available have primar- |J0*ship between the bolt heads or the nuts and the 

ily been of two general types, i.e., hingeable couplings 25 divergent surfaces of the flanges, the collar halves are 

comprising a pair of coupling halves which are perma- ningeabie relative to each other upon removal of only 

nently secured together in a hingeable manner, and one of the fastening bolt and nut combinations without 

non-hingeable couplings comprising a pair of discrete having to loosen the other bolt and nut combination, 

couplings halves which are detachably secured together When one of the bolt and nut combinations is removed, 

at their ends usually with a pair of threaded nuts and 30 the collar halves are free to pivot on a fulcrum which is 

bolts. Hingeable couplings are in most cases more con- substantially at the point where the inner surfaces of the 

venient to use since they generally require manipulation still connected adjacent flanges commence to out- 

of only a single nut and bolt to secure them to or re- wardly diverge and since the bolt holes are of elongated 

move them from a pair of pipe ends, but they are fre- section, the necessary clearance is provided so that the 

quently rather expensive as a result of their complex 35 collar halves may hingedly move without binding on 

hinging mechanisms. Further, they can only be opened the unloosened bolt shank. 

from one side since they are permanently secured to- As a result of the relatively simple configuration of 

gether. On the other hand, non-hingeable type cou- the collar halves, they may easily be cast of suitable 

plmgs are relatively inexpensive but are somewhat less materials and do not require machining prior to use. 

convenient to use than hingeable couplings. In some 40 Consequently, the coupling of the instant in vention can 

instances, the inconvenience of using a non-hingeable ^ manufactured substantially more economically than 

coupling may be relatively insigificant involving only a the hinge able couplings previously known. In light of 

few additional manipulative steps. However, in other thjS| the coupling of L instant invention represents a 

n^vTnien^ nf ^?™h ? ?* substantial ^Prolement in the art which has significant 

hingeable and hingeable couplings are combined to ? TO t Vl * c a sph f co " a 5. for use w " h «f 0r th f hk u e wmch 
provide a coupling which is both relatively inexpensive 50 mcl " des a pair of . ? lscrete ^ halv « whlch ar * se ' 
and convenient to use. cured to S ether Wlth nut bolt combinations at their 

Couplings representing the closest prior art of which te ™ inal but which are hingeable relative to each 
the applicant is aware are illustrated in the U.S. patents other u P° n removal of one of ««* nut and bolt combina- 
to NEWEL, No. 2,377,510; STILL WAGON, No. tions * 

2,449 ,795; BOWNE, No. 3,006,663; and PIATEK, No. 55 An <>ther object of the instant invention is to provide 
3,054,629. These couplings generally fit into one of the a bingeable split collar construction which is economi- 
tvvo categories of couplings described, hingeable or ^ 10 manufacture. 

non-hingeable. The instant invention is directed to a Other objects, features and advantages of the inven- 
novel split collar which combines the advantage of the t > on sn aH become apparent as the description thereof 
previously known split collars and couplings compris- 60 proceeds when considered in connection with the ac- 
ing a pair of relatively inexpensive discrete coupling companying illustrative drawings, 
halves, which are nevertheless hingeable. DESCRIPTION OF THE DRAWINGS 

SUMMARY OF THE INVENTION ,„ the drawings whjch u , ustrate the be$t mode pfes . 

The instant invention comprises a pair of collar 65 ently contemplated for carrying out the present inven- 
halves which are secured together at their terminal ends tion: 

with nut and bolt combinations or the like but are never- FIG. 1 is a perspective view of a split collar made in 
theless hingeable relative to each other upon removal of accordance with the instant invention embodied as a 
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pipe coupling securing the adjoining ends of a pair of 
pipe sections together, 

FIG. 2 illustrates the coupling of FIG. 1 in open 
position; 

FIG. 3 is a side elevational view of the coupling-pipe 5 
assembly; 

FIG. 4 is a section taken on line 4 — 4 of FIG. 3; 

FIG. 5 is an exploded fragmentary perspective view 
of a pair of adjacent coupling flanges with one of the nut 
and bolt combinations used for securing the coupling 10 
halves together; 

FIG. 6 is a section taken on line 6 — 6 of FIG. 4; 

FIG. 7 is an elevational view of the coupling per se; 
and 

FIG. 8 is an elevational- view of the coupling in the IS 
open position illustrating the hinging of the two halves 
thereof to provide clearance for insertion over or re- 
moval from a section of pipe or the like with an elasto- 
meric gasket positioned thereon. 

DESCRIPTION OF THE INVENTION 20 

Referring now to the drawings, the split collar of the 
instant invention embodied as a pipe coupling is illus- 
trated generally at 10. As will be noted, the coupling 10 
comprises a pair of opposed coupling halves generally 25 
indicated at 12 which are secured together in assembled 
relation with threaded bolts 14 having heads 15 and 
threaded nuts 16 whereby the halves 12 cooperate to 
adjoin the ends of a pair of pipe sections 18 and 20 
together in abutting or slightly spaced relation. 30 

The inner configuration of each of the halves 12 is 
substantially semicircular so that the halves 12 together 
in assembled relation define a substantially circular 
opening 21 for receiving the adjoining ends of the pipe 
sections 18 and 20. 35 

As will be seen particularly from FIGS. 2 and 6, in 
order to adjoin the ends of the sections 18 and 20, cir- 
cumferential channels 22 having circumferential shoul- 
der portions 24 which culminate in circumferential key 
sections 26 are provided on the inner surfaces of the 40 
halves 12. Circumferential grooves 28 and 30 are pro- 
vided on the pipe sections 18 and 20, respectively, 
spaced inwardly from their respective terminal ends 
and defining terminal rims 32 and 34 on said pipe sec- 
tions. The sections 18 and 20 are secured together with 45 
key sections 26 engaging within the grooves 28 and 30 
as at 35 and 36, respectively, to adjoin said sections 18 
and 20 in slightly spaced or abutting relation. A ring* 
like gasket 37 made of a suitable flexible gasket material 
such as rubber or the like and having lips 38 and 39 50 
which define a compressible inner channel 40 is 
mounted within the channel 22 in engagement with the 
rims 32 and 34. As the halves 12 are secured together, 
the gasket 37 is compressed between the channel 22 and 
the rims 32 and 34 to thereby provide the desired seal- 55 
ing between the sections 18 and 20. In actual operation 
fluid pressures within the channel 40 further effect this 
sealing by causing further pressurized engagement of 
the lips 38 and 39 with the rims 32 and 34. 

Outwardly extending flanges 42 are provided at the 60 
terminal ends of each of the halves 12. As will be seen, 
the inboard portions of the inner surfaces of the flanges 
42 form abutting surfaces 44 which extend substantially 
diametrically from the circular opening 21. The inner 
surfaces of the flanges 42 then commence to diverge at 65 
fulcrums 46 to form outwardly divergent surfaces 48. 
The outer surfaces 50 of the flanges 42 are substantially 
parallel to the abutting surfaces 44 with aligned bolt 



holes 52 of elongated configuration being provided in 
the flanges 42 to secure them together. As will be seen, 
the bolt holes 52 are oriented so that the elongated 
dimensions thereof extend generally outwardly from 
the circular opening 21. The halves 12 then are secur- 
able together in assembled relation with the bolts 14 
extending through the holes 52 in adjacent flanges 42 
and then being secured by the nuts 16. Preferably, the 
bolts 14 are "track" type bolts having oblong step 
shanks 54 which are receivable in the holes but it is 
understood that other suitable bolts or other fastening 
means could be used. 

In order to allow the two halves 12 to hinge or pivot 
relative to each other, the holes 52 and the fulcrums 46 
must be properly positioned to allow said halves 12 to 
pivot on the fulcrums 46 without applying an extending 
force to the adjacent bolt 14. In this connection it is 
essential that the inboard edges of the adjacent head 15 
or nut 16 be no closer to the circular opening 21 than 
the adjacent fulcrums 46 (closeness of the adjacent head 
15 or nut 16 to the opening 21 as herein used being 
defined by the radial distance in the plane of the adja- 
cent surface 44 between the opening 21 and a normal 
projection of the inboard edge of the adjacent head 15 
or nut 16 into said plane rather than a direct radial 
distance between said opening 21 and the inboard edge 
of the head 15 or nut 16). While it is understood that the 
coupling 10 can be constructed with the fulcrums 46 
disposed further inwardly toward said circular opening 
21, the fulcrums 46 must be at least as close to said 
opening 21 as the inboard edges of the adjacent head 15 
or nut 16. With the fulcrums 46 disposed in this manner, 
the halves 12 may be hinged or pivoted relative to each 
other simply by removing one of the bolts 14 and it 
mating nut 16 from one pair of the adjacent flanges 42 
without loosening the nut 16 and bolt 14 on the other 
pair of adjacent flanges 42. As will be seen, when the 
halves 12 are pivoted relative to each other, they pivot 
substantially on the fulcrums 46 adjacent to the remain- 
ing bolt 14 and since said fulcrums 46 are at least as 
close to the circular opening 21 as the inboard edges of 
the head 15 or nut 16 adjacent thereto, this pivoting is 
possible without causing an extending or stretching 
force to be applied on the remaining bolt 14. In addition, 
it is important that the holes 52 be of elongated section 
and oriented so that the elongated dimension thereof 
extend generally outwardly. In this manner sufficient 
clearance is provided so that the unloosened bolt 14 
does not bind in its respective holes 52 as the halves 12 
are pivoted. Finally, as will be seen most clearly from 
FIG. 8, the halves 12 must be free to pivot or open a 
sufficient amount to permit insertion over and/or re- 
moval from the pipe sections 18 and 20 when the gasket 
37 is in place. The amount of relative pivotal movement 
of the halves 12 is determined substantially by the in- 
cluded angle defined by the divergent surfaces 48. In 
this connection it has been determined that in most 
instances a divergent included angle of at least 50* is 
necessary. It is understood, however, that while the 
surfaces 48 in the embodiment herein disclosed are de- 
fined generally by divergent planes, other configura- 
tions of the surfaces 48, such as divergent arcuate sur- 
faces or the like may be possible. 

It is seen therefore, that the instant invention provides 
a novel split collar or coupling construction which is 
easily suitable for economical mass production. The 
coupling halves may easily be cast from suitable materi- 
als and do not require expensive machining in their 
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manufacture. The couplings do, however, have the relation, said holes having substantial clearance in- 
substantial advantages over the two-piece split collars wardly and outwardly of said fastening means in a di- 
or couplings previously known in that the halves rection generally normal to said axial plane, the point at 
thereof are pivotable or hingeable relative to one an- wh i c h said inner flange surfaces commence to diverge 
other simply by removing a single nut and bolt, and 5 being located at least as close to said circular opening as 
without loosening the other nut and bolt the innermost edges ofthe adjacent fastening means in a 

Wh,le here is shown and described herein certain direction substanti a, y normal to said axial plane, 
specific structure embodying tlus invention, .t w,U be whereby when one of said fastening means is com- 
manifest to those skilled in the art that various modrfica- , etd removed ^ na|ves ma ^ f outward ly 
tions and rearrangements of the parts may be made 10 -.v * , , • . . • 7 
without departing from the spirit and scope of theTn- £ ^ h ^ ^ 

derlying inventive concept and that the^ame is not Jtenmg means said outward swmgmg motion taking 
limited to the particular forms herein shown and de- ^^"V ^<>ng a fulcrum i located at the point 

scribed except insofar as" indicated by the scope of the where thc inn <f. surfaces of sa,d st! " «>nnected flanges 
appended claims. 15 commence t0 d,ve ^ e - 

What is claimed is- . Z In the split collar of claim 1, the inner surfaces of 

1. A split collar for use with pipe and the like com- ™ d ^j"** n™&<* diverging to define included an- 
prising a pair of opposed collar halves the inner surfaces g ™f ? f , f 50 °* 

of which cooperate to define a substantially circular 3 ' 111 ™ e s P lrt colIar of claun *» ^ festening means for 
opening having a central axis and an axial plane which 20 at ,east one P 3 ^ of s^d adjacent flanges comprising 
contains said axis, outwardly extending flanges at each threaded nut and bolt means. 

end of each of said halves, each of said flanges having a ^ ne SP"' collar of claim 1 further characterized in 

substantially flat inner surface which abuts the adjacent tnat ** functions as a pipe coupling, the inner surfaces of 
inner flange surface of the opposite half along a radial ^d halves having channels which cooperate to define a 
plane extending radially outwardly from said circular 25 circular inner channel in said coupling, opposite sides of 
opening and substantially normal to said axial plane and said channel being engageable within grooves provided 
which then diverges with respect to the opposite flange adjacent to the ends of sections of pipe to be coupled, 
inner surface, aligned holes in said adjacent flanges, 5. In the split collar of claim 1, said aligned holes 
fastening means extending through said holes and sub- being of elongated dimension with the elongate dimen- 
stantially parallel to said axial plane operable to clamp 30 sion thereof extending outwardly from said circular 
said abutting inner surfaces of said adjacent flanges opening substantially normal to said axial plane, 
against each other to maintain said halves in assembled * • * • * 
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ABSTRACT 



The invention contemplates a check-valve construction 
which exhibits substantially elevated resistance to onset 
of unidirectional flow (i.e., to valve opening), as com- 
pared with conventional constructions. This elevated 
resistance to valve-opening is achieved through use of a 
knuckle joint, connecting the valve member to the 
valve body and spring-urged to its most-spread condi- 
tion when the valve member is in its closed position. 
The invention is shown and described in connection 
with a check valve having two valve members, each of 
which derives materially enhanced resistance to valve- 
opening displacement, through use of a separate spring- 
loaded knuckle joint associated with each of the respec- 
tive valve members. 

6 Claims, 4 Drawing Figures 
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CHECK VALVE WITH RELIEF-VALVE FEATURE 
BACKGROUND OF THE INVENTION 

The invention relates to a check-valve construction 5 
and will be described in the context of such a valve, 
particularly suited to accommodation of unidirectional 
liquid flow, although it is in principle also applicable to 
check valves for fluids other than liquid. 

The conventional check valve, as for unidirectional 10 
accommodation of liquid fuel when filling wing tanks of 
an aircraft, has one or two valve members or petals, 
spring-loaded for closure to a corresponding one or two 
valve seats. Each valve member has a pivotally hinged 
connection to associated valve-body structure, at a 15 
location of downstream and transverse offset from the 
valve seat, and the spring-loading is about the pivot axis 
of the valve member, as by passing the hinge pin 
through the center of a coil spring, with one tangential 
end arm referenced to the valve body and another tan- 20 
gential end arm preloading the valve member to closed 
position. 

In a refueling valve of the character indicated, it is 
desirable to have a firm bias against valve opening, in 
order to avoid accidental loss of fuel during varying 
conditions of pressure drop across the valve member, as 
in high-G flight maneuvers, or when balancing the 
aircraft by transfer of fuel from one full tank to a more 
depleted tank. The traditional way to achieve such bias — 
is to provide a more stiffly compliant, preloading spring 
of the character indicated. But while such a spring can 
elevate the force threshold required to commence 
valve-opening action, the fact remains that more force 
is required, the more the valve member is to be moved 35 
in the further-opening direction. A stiff spring of the 
character indicated thus necessarily imposes relatively 
great resistance to flow, and impairs the ability to 
achieve a maximum valve opening. 

BRIEF STATEMENT OF THE INVENTION 40 

It is an object of the invention to provide an im- 
proved valve construction of the character indicated. 

A specific object is to provide such a valve wherein, 
once the valve member is caused to commence a valve- 45 
opening displacement, the resistance to furtheropening 
displacement will reduce or, at least, will not increase to 
the degree inherent in prior valve configurations. 

Another specific object is to provide a check valve 
with the substantial equivalent of relief-valve action, in 
the sense that once a valve-opening displacement oc- 
curs, the valve member will quickly move to full-open 
condition, for maximum reduction of pressure drop 
across the valve in the presence of a sufficient unidirec- 
tional liquid flow. 5J 

It is also a specific object to achieve the above objects 
with a valve construction having the inherent ability to 
develop a substantially elevated threshold resistance to 
commencement of valve-opening displacement, as com- 
pared to prior constructions. $0 

A further specific object is to achieve the above ob- 
jects with a construction in which the full-open condi- 
tion of the valve develops a substantially reduced pres- 
sure drop across the valve for a given unidirectional 
flow rate, as compared to prior constructions. 65 

A still further object is to achieve the foregoing ob- 
jects with spring action that is significantly less stiffly 
compliant than has previously been considered neces- 
sary. 



A general object is to meet the foregoing objectives 
with inherently simple structure which is easy to ser- 
vice and which is adaptable to a wide variety of body 
configurations and applications. 

The invention achieves these objects and provides 
certain further features by employing a knuckle joint 
having pivotally connected arms which have separate 
pivotal connection with the valve member and with the 
valve body and which are spring-loaded to their most- 
spread relation when the valve member is in its closed 
position. In the valve-closed position, the arm-to-arm 
pivot of the knuckle joint is in approach to but short of 
intersection with a geometrical line between the point 
of knuckle-arm connection to the valve member and the 
point of knuckle-arm connection to the body. In the 
position of maximum valve opening, this arm-to-arm 
pivot is at maximum offset from the then-existing geo- 
metrical line between these knuckle-arm connections. 
The configuration makes use of (a) maximum mechani- 
cal disadvantage via the knuckle to provide relatively 
high resistance to initial valve-opening displacement 
and (b) maximum mechanical advantage via the knuckle 
to achieve and maintain the maximum valve-open posi- 
tion. 

DETAILED DESCRIPTION 



The invention will be illustratively described in detail 
for a preferred embodiment, in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a front-end view of a check valve, i.e., the 
upstream end of the valve, for the valveclosed condi- 
tion; 

FIG. 2 is a rear-end view of the valve of FIG. 1, i.e., 
the downstream end of the valve; 

FIG. 3 is a longitudinal sectional view, taken at 3—3 
of FIG. 2, to show the valve-closed relationship of 
parts; and 

FIG. 4 is a view similar to FIG. 3, to show the valve- 
open relationship of parts. 

The invention is shown in application to the cylindri- 
cal! y annular body 10 of an insert check valve of the 
variety lending itself to readily removable telescoping 
assembly to and within the bore of standard pipe or 
conduit, or a standard fitting therefor, an end fragment 
11 of which is shown assembled to the valve body 10 
(FIG. 4) and in the process of such assembly (FIG. 3). 
Such a structural relation is described in detail in co- 
pending Francis H. Ogle application Ser. No. 027,846, 
filed Apr. 6, 1979, now U.S. Pat. No. 4,257,444 to which 
reference is made for full discussion. 

It suffices here merely to identify a first circumferen- 
tial body groove 12 to retain an elastomeric O-ring 13 
for sealing engagement to the bore of the tubular mem- 
ber 11, a second and smaller circumferential body 
groove 14 for axial register with a similar but inwardly 
open tubular-bore groove 15, and a radially outward 
body lip 16 to engage the outer end of the tubular bore 
and thus to identify the limit of telescopic assembly at 
which grooves 14-15 are in register. The Hp (16) end of 
body 10 is locally recessed at 17 to an axial extent which 
includes the groove 14, and the angular limits of recess 
17 are less than the remaining circumferential extent of 
the groove 14. When grooves 14-15 are in register, a 
stiffly compliant locking wire 19 is selectively manipu- 
late, via an offset loop 19 at one end, into or out of such 
circumferentially extensive accommodation within the 
annular space defined by grooves 14-15 as to provide 
virtually circumferentially continuous distribution of 
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retention force for the insert-valve assembly, via its 
body 10. 

For the relationship shown, the body 10 provides a 
relatively large cylindrical through-passage 20 for uni- 
directional flow in the direction shown by legend, be- 5 
tween an upstream end (at the left, in the sense of FIGS. 
3 and 4) and a downstream end, fully contained within 
the bore of tubular member 11. A diametrically extend- 
ing seat post 21 is an integral part of body 10 and divides 
passage 20 into two like, generally semicircular seat 10 
openings 22-22', against the downstream rims of which 
first and second valve members or petals 23-23' periph- 
erally seal (via an elastomeric liner 24) when in valve- 
closed position (FIG. 3). Diametrically opposed down- 
stream projections or pedestals 25 are integral forma- 15 
tions of body 10 and establish end mountings for a dia- 
metrically extending hinge pin 26, to which hinge arms 
27 (27') of valve members 23 (23') are both pivotally 
connected, it being noted that the pivot axis established 
by pin 26 is offset both downstream and transversely, 20 
with respect to the radial plane and to the eccentric 
offset of each seat perimeter; it is also noted that each 
valve member 23 (23') has two hinge arms 27 (27') at 
such spacing and offset as to place one hinge arm 27 
(27') of each valve member into interlaced adjacency 25 
with one pedestal 25, while placing the other hinge arm 
27 (27') into similar interlaced adjacency with the other 
pedestal 25. 

Separate knuckle-joint subassemblies 30 (30') provide 
further interconnection of the valve-members 23 (23') 30 
with the body 10, and in the form shown the body 
reference for both subassemblies 30 (30') is provided by 
a second pivot pin 31 end-mounted to the spaced pedes- 
tals 25 and at a location of further downstream offset 
from pivot pin 26. Each knuckle-joint subassembly, 35 
such as subassembly 30 comprises two arms 32-33, 
having knuckle-end pin connection 34 to each other; the 
outer end of arm 32 has pivotal connection to the body- 
reference pin 31, while the outer end of arm 33 has 
pivotal connection at 35 to lugs 36 forming part of valve 40 
member 23. More specifically, each arm 32 integrally 
comprises two spaced side members with a connecting 
bridge 37, and each arm 33 integrally comprises two 
spaced side members with a connecting bridge 38. The 
side members of the respective arms 32-33 are in nested 45 
interlace, and a coil spring 39 is located on knuckle pin 
34 in the space between adjacent corresponding side 
members of the arms 32-33; the tangentially extending 
ends of spring 39 are in preloaded engagement with 
bridges 37-38, in the sense urging arms 32-33 to their 50 
most-spread relation (FIG. 3). 

All pivot pins 26-31-34-35 are parallel to each other, 
and in the most-spread relation of arms 32-33, the axis 
of knuckle pin 34 is in approach to but short of intersec- 
tion with a geometrical line or plane between the outer- 55 
end pin axes at 31-35. In the full-open condition of 
valve member 23, the angular spread between kunckle 
arms 32-33 is reduced to a minimum (thereby increasing 
the spring load on arms 32-33), and knuckle pin 34 is at 
maximum offset from the thenexisting geometrical line 60 
or plane between the outerend pin axes at 31-35. 

Parts described for the knuckle-joint subassembly 30 
apply equally for the knuckle-joint subassembly 30', and 
they are given the same reference numbers, with primed 
notation to avoid confusion. 65 

In its valve-closed condition, the described construc- 
tion will be seen to establish almost (but not quite) a 
straight-line or single-plane relation between pivot axes 



31-34-33 of a given knuckle-joint subassembly 30. This 
relation, in the context of a given preload spring 39, will 
present relatively great mechanical disadvantage to any 
pressure applied on the upstream side of the applicable 
valve member 23, meaning that a relatively high thresh- 
old force must be developed before the valve member 
23 can begin to move from its closed position. How- 
ever, once this threshold force is attained and any 
valve-opening displacement occurs, there is an immedi- 
ate increase in the offset of knuckle pin 34 from the 
then-existing geometric line or plane between axes of 
pins 31 and 35, accompanied by a marked decrease in 
the indicated mechanical disadvantage. In fact, the me- 
chanical disadvantage decreases so rapidly with incre- 
mental advance in the opening displacement of the 
valve member that the valve member virtually snaps to 
its full-open condition (FIG. 4) soon after valve-open- 
ing displacement commences. Once fully open, the 
mechanical disadvantage has been replaced by mechan- 
ical advantage, so that relatively little knuckle-com- 
pressing force is required from the unidirectional fluid 
flow in order to maintain the full-open condition. And 
in view of the relatively small force needed to hold the 
full-open condition, the drag or resistance to flow 
through the valve is at a minimum. Of course, what has 
been said for valve member 23 and its knuckle system 30 
applies equally and concurrently for valve member 23' 
and its knuckle system 30'. And when flow terminates, 
even relatively softly compliant springs 39 (39*) are 
sufficient to restore the fully closed condition of both 
valve members. 

It will be seen that the described valve system meets 
all stated objectives with a check valve that acts virtu- 
ally like a relief valve, in that once the predetermined 
opening threshold is reached, the valve pops into its 
full-open position. The extent of mechanical disadvan- 
tage at valve-closed position can be built into any given 
design, by specification of the minimum offset of axis 34 
from the line joining axes 31-35 for the valve-closed 
position, and a further dimension of control is obtained 
through suitable choice of the relatively weak spring 39 
and its preloading condition. For purposes of compari- 
son, it can be stated that for a given size valve body with 
two hinged valve members, the threshold pressure to 
open the described valve can be in the order of 10 psi 
with a weak spring 39, while a conventional valve of the 
same size and equipped with a relatively stiff spring on 
the hinge pin 26 provides a maximum valve-opening 
threshold pressure of only 2 psi. And, as noted above, 
the conventional valve, once opened, necessarily offers 
substantially greater resistance to fluid flow and re- 
quires much greater force to maintain the full-open 
condition. 

While the invention has been described in detail for a 
preferred form, it will be appreciated that modifications 
may be made without departure from the claimed scope 
of the invention. It will also be appreciated that the 
described valve structure has uses other than the fueling 
application mentioned above. For example, in view of 
its relatively high threshold for determination of initial 
valve opening (followed by fast transition to full-open 
condition), the valve of the invention offers a simple 
and less expensive substitution for the more familiar 
poppet-valve version of a relief valve. More specifi- 
cally, the indicated high threshold qualifies the de- 
scribed valve to perform safety-relief venting of pres- 
sure to protect a fluid system, or for the quick and effi- 
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cient drainage of fuel from aircraft prior to hangar stor- 
age. 

It will be understood that although the two arms 
32-33 (32-33') of each knuckle-arm linkage 30 (30') 
have been described as spring-loaded in their spreading 5 
direction (in the context of spring 39 being mounted on 
knuckle pin 34, with loading-arm contact on both arms), 
such descriptive language is also applicable to other 
spring-loading arrangements, such as a single coil spring 
carried by pin 31, with loading-arm contact at one end 10 
with bridge 37 of arm 32 and at the other end with 
bridge 37' of arm 32'. 

What is claimed is: 

1. In a check valve, a generally cylindrical] y annular 
valve body having a through-passage between an up- IS 
stream end and a downstream end, a seat region in sub- 
stantially a radial plane with respect to the axis of said 
passage, said body including a seat post extending 
across said passage at said radial plane and establishing 
two seat regions on opposite sides of said seat post, 20 
separate movable valve members each of which is con- 
figurated on its upstream or seat-engageable side for 
peripherally continuous closing relation with one of 
said seats in one position, the downstream side of each 
said valve member having a hinge-arm formation for 25 
valve-member articulation about a hinge axis offset both 
downstream and laterally with respect to the seat- 
engageable side of said valve member, means including 

a single body-mounted hinge pin pivotally mounting 
said valve members on a common hinge axis, said hinge 30 
pin extending diametrically of said body and being lo- 
cated downstream from said seat region, first and sec- 
ond knuckles each of which comprises two link arms 
pivotally connected at their inner ends, the outer end of 
one link arm of each knuckle being pivotally connected 35 
to said body at a location downstream from said hinge 
pin, the outer end of the other link arm of each knuckle 
being pivotally connected to the downstream side of 
one of said valve members at a location that is offset 
from the valve-member hinge axis, the distance between 40 
outer-end pivot connections of said link arms when in 
valve-closing position being less than the combined 
pivot-to-pivot distances of said link arms, and spring 
means reacting between said link arms of the respective 
knuckles about their inner-end pivot connection and 45 
urging said link arms in the direction of their respective 
valve-closing positional relations, the body connection 
of said knuckles being on a single axis that is parallel to 
the hinge axis of the respective valve members. 

2. In a check valve as an article of manufacture, com- 50 
prising a cylindrically annular body which includes a 
diametrically extending seat post dividing the opening 

of said body into two like opposed generally semicircu- 
lar valve seat openings to share fluid flow in a single 
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downstream direction through said body, and two 
valve members hinged to said body to open and close 
said openings, the improvement wherein each of said 
valve members is urged to closed position via knuckle- 
joint arms which are spring-loaded in their spreading 
direction, each valve member being pivotally con- 
nected to one outer knuckle-joint arm end and said 
body having pivotal connection to the other outer 
knuckle-joint arm end, each of said valve members 
being seated at its valve-seat opening when the associ- 
ated knuckle-joint arms are in their most-spread rela- 
tion, and said other outer arm ends sharing a common 
pivot-axis connection to said body. 

3. A check valve, comprising a cylindrically annular 
body including a diametrically extending seat post di- 
viding the opening of said body into two like opposed 
generally semicircular valve-seat openings to share 
fluid flow in a single downstream direction through said 
body, first and second diametrically extending pins 
carried by said body at different downstream offsets 
from and parallel to said seat post, a separate valve 
member for independent opening and closing of each 
valve-seat opening and hinged to the pin at nearer offset 
from said seat post, and a separate knuckle joint associ- 
ated with each valve member, each said knuckle joint 
comprising two pivotally connected arms which are 
spring-loaded in their arm-spreading direction, each 
valve member being pivotally connected to one outer 
end of its associated knuckle joint and said body having 
pivotal connection to the other outer end of said associ- 
ated knuckle joint via the other of said pins, and each of 
said valve members being seated at its valve-seat open- 
ing when the associated knuckle-joint arms are in their 
most-spread relation. 

4. The check valve of claim 3, in which the external 
surface of said body is a cylinder having a cirumferen- 
tial radially outwardly open seal-ring groove near one 
axial end, a radially outward lip formation near the 
other end, and a radially outwardly open retaining-ring 
groove between said seal-ring groove and said lip for- 
mation. 

5. The check valve of claim 4, in which the other 
axial end of said body is locally recessed to an axial 
extent which includes said retaining-ring groove but 
which is axially short of intercepting said seal-ring 
groove, the angular limits of said recess being less than 
the remaining circumferential extent of said retaining- 
ring groove. 

6. The check valve of claim 3, wherein for said most- 
spread relation of each knuckle joint the pivot connec- 
tion of said arms to each other is in approach to but 
short of intersection with a geometric line between the 
valve-member connection and the body connection. 
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[57] ABSTRACT 

A polyjet valve has an inlet opening into an inlet cham- 
ber normally communicating through a movable poly- 
jet sleeve in variable amounts and in one direction with 
an outlet chamber having an outlet. There is a block to 
close the outlet and a conduit to establish backflow 
from the outlet chamber through the polyjet sleeve in 
the reverse direction and then to waste. 

8 Claims, 2 Drawing Figures 
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POLYJET VALVE WITH BACKWASH 

BRIEF SUMMARY OF THE INVENTION 

A polyjet valve has an inlet opening into an inlet 
chamber normally communicating through various 
polyjet openings in a cylindrical sleeve in variable 
amounts in one direction toward an outlet chamber 
having an outlet. There is a traveling ring surrounding 



to the traveling ring 26 by removable fastenings 32 and 
having an anti-friction lining 33. To move the traveling 
ring 26 there is provided an internally threaded sleeve 
34 secured to the ring and in interengagement with a 
screw 36 that is rotated by a driver 37, shown diagram- 
matically. 

Preferably there are two diametrically opposite ring 
moving devices such as the sleeve 34, the screw 36 and 
the impeller 37. Intermediate such devices, preferably 



annular channel in the traveling ring to establish back 
flow from the outlet chamber progressively through 
different openings in the polyjet sleeve and into the 
annular channel open to some of said openings in the 
reverse direction and then to waste. 15 

PRIOR ART 

The most pertinent prior art known to me presently is 
U.S. Pat. No. 3,605,787 issued Sept 20, 1971 to Ralph J. 
Krogfoss and myself for a polyjet valve. This valve is a 20 
fundamental portion of the current disclosure, but does 
not have any indication of the currently disclosed man- 
ners of maintaining, cleaning and backwashing the 
valve. 



BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

FIG. 1 is a longitudinal cross-section on two planes at 
right angles to each other through one form of polyjet 
valve according to the invention showing provisions for 
a backwash operation. 

FIG. 2 is a similar cross-section of another form of 
polyjet valve pursuant to the invention showing an- 
other form of arrangement for effectuating a backwash 
function. 

DETAILED DESCRIPTION 

In the embodiment shown in FIG. 1 there is provided 
a valve body 6 made up of various component portions 
having an inlet 7 opening into an inlet chamber 8 and 
communicating with an outlet chamber 9 having an 
outlet 11. Intermediate the chambers 8 and 9 there is a 
polyjet sleeve 12 symmetrical about a longitudinal axis 
13 and inclusive of a very large number of jet openings 
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the sleeve and movable to close the openings and an 10 also on a diameter, are tubes 41 at one end tightly se 

cured to the ring 26 by means of a packing ring 42 and 
a fastening hub 43. The tube 41 extends slidably through 
a packing structure 44 and telescopes into a drain cham- 
ber 46 incorporated within the body 6 and having a 
drain opening 47 controlled by a manual valve 48. 

In the normal operation of this structure, fluid under 
pressure is introduced through the inlet 7 and flows in 
the direction of the arrow 51 into the annular space 
between the wall of the body and the inner sleeve 12. In 
the event one or more of the openings 14 is uncovered, 
the liquid then flows through the openings 14 to the 
interior of the sleeve 12 and then flows in an axial direc- 
tion to the outlet chamber 9. From there, flow continues 
through the outlet 11 usually into a connected pipe or 
conduit 58 controlled by a normally open valve 59, the 
outlet flow being in the direction of the arrow. 

When the actuating drivers 37 are energized, the 
screws 36 are rotated and the threaded sleeves 34 and 
the traveling ring 26 are moved axially, either to un- 
cover additional ones of the openings 14 or to cover 
some or all of the openings. By thus traversing the 
traveling ring 26 in an axial direction, the amount of 
flow through the valve can be controlled, depending 
upon the number of the openings 14 that are made avail- 
able. 

While the valve operates admirably for the control of 
flow quantities under most all circumstances, there are 
some installations in which there is sufficient debris in 
the liquid to clog the openings 14. 

To overcome the difficulty a special provision is 
made. There is an arrangement for backwashing the 
openings. The flow direction is temporarily reversed. 
To arrange for backwashing, the valve 59 is easily 
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14, preferably of tapering cross-section, with the wider 45 closed to seal off the outlet 11. Liquid from the inlet 
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or larger portion toward the outside of the valve and 
the smaller or narrower portion toward the inside of the 
valve. These are axially spaced and extend radially and 
circumferentially in a pattern preferably as disclosed in 
U.S. Pat. No. 3,605,787. 

The sleeve is preferably supported at one end 
through a ring 16 in engagement with a nose cone 17 
joining the remainder of the body by means of interven- 
ing vanes 18 spaced apart to allow free fluid flow. The 
walls of the chamber 8 merge with an inlet flange 19 for 
securing the body 6 to an adjoining hydraulic conduit 
(not shown) by means of the customary fastenings. The 
outlet chamber 9 is within a portion of the main body 6 
having an attachment flange 21 with a provision for 
securing the body 6 to another structure such as an 60 
outlet conduit. The body 6 also incorporates flanges 23 
and 24 held together by bolts 25 so as to afford a detach- 
able assembly. 

Movable over the outside of the sleeve 12 is an axially 
traveling ring 26 inclusive of bearings 27 and 28 mov- 65 
able on the outside of the sleeve, the bearing 28 being 
provided with a packing or O-ring 29. The ring bearings 
27 and 28 are supplemented by a bearing ring 31 secured 



chamber 8 is directed to flow through a shunting line 61 
through a control valve 62 to the closed off outlet 
chamber 9. The shunted liquid flows through the center 
or interior portion of the polyjet sleeve 12 and radially 
outwardly through the openings 14 in a direction the 
reverse of normal flow. Fluid flows through the then- 
exposed ones of the openings 14 into an annular groove 
63 within the traveling ring 26. Flow is from that 
groove 63 through the tubes 41 into the draining cham- 
ber 46 and from there through the outlet 47, since the 
valve 48 is correspondingly opened. This outflow goes 
to waste. By traversing the axially relatively short or 
narrow annular groove 63 over the longer array of 
openings, the flushing pressure is concentrated on a few 
holes at a time affording good cleansing action. By 
traversing the traveling ring along the length of the 
polyjet sleeve 12, all of the openings 14 are sequentially 
are exposed to the backflow liquid. The entire sleeve 12 
is thus purged of any debris. The control valves can be 
returned to normal positions and the usual flow can be 
resumed. 

In the embodiment of the invention disclosed in FIG. 
2 there is similarly provided an inlet 71 to an inlet cham- 
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ber 72 at one end of a valve body 73 made up of various 
different portions. The inlet chamber 72 extends around 
a sleeve 74 movable along an axis 75 by means of an 
axial propelling rod 76. The rod extends through a 
bearing and packing gland in an end piate 77 secured to 
a separable part of the body 73 and connects to an actu- 
ating structure 78. The rod 76 can be moved to and fro 
and the sleeve 74 moves with it. The sleeve 74 is joined 
to a coaxial polyjet sleeve 79. The polyjet sleeve 79 for 
much of its length is provided with a number of individ- 
ual polyjet openings 80 usually affording flow from the 
inlet chamber 72 into the interior of the polyjet sleeve 
79. This usually is in communication with an outlet 
chamber 81 having an outlet 82 adapted to be secured to 
any connecting structure (not shown) and preferably is 
provided with a closure valve 83. 

The valve body 73 is inclusive of an enclosed annular 
groove 84 surrounding a fraction of the oxide length of 
the polyjet sleeve 79. From the annular groove 84 is an 
outlet 86 controlled by a valve 87 and going to waste. 

There is a shunt line 88 having one end connected 
through an opening 89 to the inlet chamber 72 and 
having its other end going through an opening 91 to the 
outlet chamber 81. A valve 92 regulates or controls 
flow through the shunt line 88. The sleeve 74, opposite 25 
the end connected to the polyjet sleeve 79, has a termi- 
nal flange 90 slidable in a cylinder 93 compressed be- 
tween the valve body 73 and the end plate 77. A bearing 
ring 94 carrying an O-ring and abutting an O-ring af- 
fords a substantially non-leaking arrangement 

In the normal operation of this structure, pressure 
fluid from the inlet chamber 72 flows through whatever 
openings 80 are available or uncovered. Flow is then 
into the interior of the polyjet sleeve 79. When the 
valve 83 is open, flow continues through the outlet 82. 
The valves 87 and 92 are normally closed, so there is no 
shunt flow and no flow to waste. In order to accomplish 
backwashing, the waste valve 87 is opened, the outlet 
valve 83 is closed and the shunt valve 92 is opened. 
Pressure fluid from the inlet chamber 72 then passes 40 
through the opening 89 and through the shunt line 88 
and through the opening 93 into the chamber 81. There 
is then flow radially outwardly through whatever small 
number of the openings 80 are momentarily in commu- 
nication with the relatively narrow annular groove 84. 
This flow through the openings 80 is contrary to the 
normal direction of flow. The outflow into the annular 
groove 84, as the polyjet sleeve 79 is moved axially to 
and fro, goes out to waste through the temporarily open 
valve 87. In this way a few at a time of the various 
openings in the polyjet sleeve are individually and pro- 
gressively subjected to a liquid pressure flow through 
them contrary to the normal direction of flow. Debris 
lodged therein due to flow in the normal direction is 
subjected to a reverse flow and is dislodged and dis- 
charged from the outlet 86. 
I claim: 

1. A valve comprising a body including means defin- 
ing an inlet chamber disposed about an axis; means 
defining an outlet chamber disposed about said axis and 
adapted to communicate with said inlet chamber; a 
cylindrical polyjet sleeve disposed between said cham- 
bers and extending along said axis and having a plurality 
of radially extending, circumferentially arranged, axi- 
ally spaced discrete openings therethrough and adapted 
to communicate with said inlet chamber and said outlet 
chamber, each of said openings having a predetermined 
axial length; a ring coaxial with and engaging said 
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sleeve and defining an annular groove open to said 
sleeve and of substantially said predetermined axial 
length; means for moving said polyjet sleeve and said 
ring relative to each other along said axis for moving 
individual ones only of said openings progressively into 
registry with said annular groove regardless of the posi- 
tion of said ring; means for substantially blocking out- 
flow from said outlet chamber; means for providing a 
drain from said annular groove; and means for circulat- 
ing wash fluid from said inlet chamber into said outlet 
chamber and through successive individual ones only of 
said openings into said annular groove regardless of the 
position of said ring and into and through said drain. 

2. A valve as in claim 1 in which each of said open- 
ings is tapered along its own axis with the smaller end 
opening into the interior of said cylindrical polyjet 
sleeve, and means for directing said wash fluid to flow 
through said openings from the larger end thereof 
toward the smaller end thereof. 

3. A valve comprising means defining an inlet cham- 
ber symmetrical about a main axis, means defining an 
outlet chamber having an outlet and symmetrical about 
said main axis and at least in part telescoped with said 
inlet chamber, a circular-cylindrical polyjet sleeve sym- 
metrical about said main axis and on one side open to 
said inlet chamber and on the other side open to said 
outlet chamber, means defining a plurality of axially 
spaced openings through said polyjet sleeve adapted to 
communicate with said inlet chamber and said outlet 
chamber, each opening having an individual axial 
length of a predetermined amount, a ring engaging said 
sleeve, means defining an annular groove in said ring 
open to said sleeve and circular-cylindrical about said 
main axis and of only said predetermined axial length, 
means for moving said sleeve and said ring axially rela- 
tive to each other to move only individual ones of said 
openings progressively into registry with said annular 
groove, means for directing water to flow from said 
inlet chamber into said outlet chamber through said 
polyjet openings in one direction, means for closing said 
outlet, means for directing water in an opposite direc- 
tion to flow from said closed outlet chamber through 
successive ones only of said polyjet openings into said 
annular groove when said sleeve and said ring move 
relative to each other regardless of the position of said 
ring, and means for conducting the water from said 
annular groove to drain. 

4. A valve comprising a valve body symmetrical 
about a main axis and having an upstream inlet at one 
end and a downstream outlet at the other end, means for 
closing said outlet, means within said valve body defin- 
ing an annular groove symmetrical about said axis and . 
of a predetermined axial length, a circular-cylindrical 
polyjet sleeve within said body and axially movable 
relative to and across said annular groove, means in said 
polyjet sleeve defining a plurality of openings, each 
opening having said predetermined axial length and 
being disposed with its own axis substantially normal to 
said main axis and said openings being spaced apart 
along said main axis to direct water to flow from said 
inlet to said outlet in one direction, a drain outlet from 
said annular groove, means for closing said outlet, and 
means for directing water to flow away from said outlet 
when said outlet is closed and through successive indi- 
vidual ones only of said openings in said polyjet sleeve 
into said annular groove regardless of the position of 
said sleeve and then into said drain outlet. 
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5. A valve comprising a body having an inlet means 
and an outlet means, means to closing said outlet means, 
a circular-cylindrical sleeve substantially symmetrical 
about a main axis and having a plurality of individual 
axially spaced openings therethrough, each of said an- 5 
nular openings having its own individual axis disposed 
substantially normal to said main axis, means for pro- 
gressively subjecting substantially all of said openings 
to simultaneous water flow therethrough in one direc- 
tion along said individual axes thereof, and annular to 
means surrounding said cylindrical sleeve for progres- 
sively subjecting only one of said annular openings to 
water flow therethrough in the opposite direction along 
said individual axes thereof when said outlet means is 
closed regardless of the position of said sleeve during 15 
linear movement of said sleeve. 

6. A valve comprising a body having a water inlet 
and having a closable water outlet, a circular-cylindri- 
cal sleeve within said body and open on one side of said 
sleeve to said water inlet and open on the other side of 20 
said sleeve to said water outlet, means defining a plural- 
ity of annular openings through and axially spaced apart 
along said sleeve, and means for directing water from 
said inlet to flow in a pretennined direction through all 

of said openings, annular means surrounding said cylin- 25 
drical sleeve effective when said outlet is closed for 
directing water to flow only through progressively 
selected ones of said openings in a direction opposite to 
said predetermined direction regardless of the position 
of said sleeve during linear movement of said sleeve, 30 
and means for draining from said valve water flowing in 
said opposite direction through said selected ones of 
said openings. 

7. A valve having a body with an inlet adapted to 
receive the flow of water and an outlet adapted to exit 35 
the flow of water, means for closing said outlet means 
within said body between said inlet and said outlet and 
including a polyjet sleeve extending axially and having 

a plurality of axially discrete openings therethrough, 
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each opening being of a predetermined axial dimension 
and arranged along a predetermined length of said poly- 
jet sleeve, means in said body defining an annular 
groove surrounding said polyjet sleeve, said groove and 
said openings having substantially the same said prede- 
termined axial dimension, means connecting said annu- 
lar groove to waste, and means for relatively moving 
said polyjet sleeve and said annular groove in one direc- 
tion to direct the flow of water from said inlet to said 
outlet through substantially all of said openings and in 
an opposite direction to connect only one of said open- 
ings in sequence to said annular groove regardless of the 
position of said sleeve relative to said groove when said 
outlet is closed. 

8. A valve comprising a body having an inlet to re- 
ceive a fluid flow and an outlet for exiting the fluid 
flow, means for closing said outlet, a cylindrical polyjet 
sleeve extending along an axis between said inlet and 
outlet and provided with a plurality of openings therein 
of predetermined axial length arranged along said 
sleeve in circumferentially and axially spaced locations, 
a coaxial ring encompassing and bearing on said sleeve, 
means for relatively moving said ring and said sleeve 
axially, means on said ring constituting a solid portion 
thereof adapted in various axial positions of said ring to 
overlie and block some of said openings, means on said 
ring defining an annular groove of said predetermined 
axial length adapted in various different axial positions 
of said ring relative to said sleeve to communicate with 
only correspondingly different axially spaced ones of 
said openings in one direction to direct the fliud flow 
from said inlet to said outlet, means for directing fluid to 
flow through only one of said different ones of said 
openings in communication with said groove in an op- 
posite direction when said outlet is closed regardless of 
the position of said sleeve relative to said groove, and 
means for conducting said fluid flow from said annular 
groove away from said valve. 
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[57] ABSTRACT 

A valve, primarily to control hydraulic flow, has a 
mounting tube ending in a disc spaced from the end of 
the tube to allow a flow passage. A polyjet sleeve, with 
multiple orifices through its wall, is axially slidable 
along the exterior of the mounting tube and on the 
exterior of the disc. An actuator, preferably hydraulic, 
moves the polyjet sleeve across the flow passage to 
vary the effective size of the flow passage. 

1 Claim, 3 Drawing Figures 
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cross-section and removably secured to the end plate 23 
VALVE by fasteners 27. The band 26 has a generally circular- 

_ cylindrical, interior surface 28. 

CROSS-REreRENCES TO RELATED Concentric with the axis 13 and surrounding the 

Art-ULAiiONb 5 mounting tube 12 is a polyjet tubular sleeve 31 of a 

Co-pending with this application are two patent ap- generally cylindrical nature. The polyjet sleeve 31 has a 
plications entitled "POLYJET VALVE WITH reenforcing flange 32 at one end and a reenforcing 
BACKWASH" and "DISCHARGE VALVE", the flange 33 at the other end. Between the flange 32 and an 
first being Ser. No. 520,639 filed Aug. 5, 1983, and the interior rib 34 is a series of openings 36 or ports in num- 
other being Ser. No. 520,650 filed Aug. 5, 1983. 10 ber and in position corresponding to the teachings in the 

BRIEF SUMMARY OF THE INVENTION above-identified polyjet U.S. Pat. No. 3,605,787. 

The polyjet sleeve 31 rests slidingly on the exterior, 
For use in controlling the flow of water, particularly cylindrical surface of a shoe 38 fastened by bolts 39 to 
for massive fluid discharge, a fixed mounting tube, con- the ring 16. Conveniently, the shoe 38 is made L-shape 
centric with an axis, slidingly supports a surrounding 15 in cross-section and of good bearing material. A partic- 
polyjetsleeve perforated with a large number of ori- ular seal against the mounting tube 12 is afforded by an 
fices. There is also a fixed supporting disc slidingly O-ring 41 positioned in the ring 16 on the tube 12 There 
engaging the interior of the polyjet sleeve and itself i s also an internal seal band 42 abutting the rib 34 and 
supported from the mounting tube by a spider. A hy- an 0 -ring 43. The band 42 is fastened in Zt 

drauhc cylinder and paton arrangement is uti ized for 20 tion b » number g of radial ^ aslened P° S1 

IZllfJ^h T' ^ Jet SlCCVe "A al0 " g th , C Thc supporting band 26 has a group of fastenings 46 

throughflow of the fluid. ? § 49 surrounding the extenor of a surface 50 on the sup- 

25 porting band 26. There is an end ring 52 to support the 
PRIOR ART " packings 49 and preferably of bronze to ride smoothly 

The principal prior art of interest is U.S. Pat. No f g f nSt interior * urface of P°lYj« sleeve 31. Any 
3,605,787 issued Sept. 20, 1971 to Krogfoss and Dixon. , , ag Jl betWee , n ! h f * u PP ortin S °and ™ and the end 
This shows a valve of the polyjet type but differs sub- p,a T te 2 ?. IS P«? uded bv ™ **• 
stantially from the present disclosure. 30 In th,s fash,on th e external polyjet sleeve 31 is 

mounted for free axial translation with respect to the 
BRIEF DESCRIPTION OF THE SEVERAL mounting tube 12 by sliding on the shoe 38 as well as on 

VIEWS OF THE DRAWINGS the end ring 52 and the packing 49 and possibly on the 

FIG. 1 is a cross-section on a longitudinal, diametri- P ackin g ring 47. 
cal plane through a valve constructed pursuant to the 35 In order to move the polyjet sleeve 31 relative to the 
invention and utilizing one form of polyjet sleeve mov- mounting tube 12 in an axial direction, in one instance 
ing device, the valve being in closed position. tne en . d P late 23 supports a disc 61 held in position by 

FIG. 2 is an enlargement of a portion of the showing fastenings 62 and itself serving as a support for a hy- 
of FIG. 1 with the valve in partially open position. draulic cylinder 63 secured in position by appropriate 

FIG. 3 is a view comparable to FIG. 1, but showing 40 fasteners 64. A piston rod 66 extends from the hydraulic 
a different form of polyjet sleeve moving device. cylinder and is in engagement with a foot 69 secured in 

DETAILED DESCRIPTION ^f™ by f " teMn 71 t0 3 Spider 72 ' having Substan ' 

utlA1Ltu DbbCRIPTION tia j 0 p en portions, and extending to a rim 73 held by 

There are many instances involving the discharge of fastenings 74 to the reenforcing flange 33 of the polyjet 
water; for example, from a high dam or the like, in 45 sleeve. The hydraulic cylinder has a controlled supply 
which the discharge needs to be carefully controlled an d discharge of fluid under pressure, such structures 
and to be dissipated in such a fashion as not to cause any not being shown, as they are standard, 
surrounding difficulty. This is often to atmosphere but is In the operation of this device, when the hydraulic 
sometimes arranged by effectuating the discharge cylinder 63 is supplied with hydraulic fluid under pres- 
below the surface of an afterbay or the like. 50 sure, the piston rod 66 is expelled toward the right hand 

In the present instance, the form of valve shown in in the figure and through the spider 72 moves the sur- 
FIG. 1 is arranged to be coupled to a supply pipe 6 rounding polyjet sleeve 31 toward the right. The sleeve 
having flow therein in the general direction of the 31 slides so that one or more of the openings 36 is 
arrow 7. The supply pipe 6 is equipped with a periph- brought across the edge of the shoe 38 and is then efTec- 
eral flange 8 as usual, secured by fastenings 9 to the 55 tive to permit flow from the interior of the mounting 
corresponding flange 11 of a mounting tube 12. The tube 12 through such opening or openings 36 and so 
tube 12 is preferably circular-cylindrical about an axis through the polyjet sleeve 31 to the exterior. A partial 
13. The mounting tube 12 extends along the axis to a opening is shown in FIG. 2. The more the hydraulic 
supporting ring 16. This ring is likewise concentric with piston rod 66 is expelled from the cylinder 63, the more 
the axis 13 and has a circular-cylindrical exterior sur- 60 polyjet openings 36 act as conductors from the interior 
fa " 18 . of the mounting tube to the exterior of the polyjet 

Forming part of or secured to the mounting tube 12 is sleeve. Finally, in an extreme position of the hydraulic 
a cage 21 extending in an axial direction and having a piston rod 66, the polyjet sleeve is translated entirely to 
number of individual fins 22 (conveniently four in num- the right in the drawing so that all of the polyjet open- 
ber) springing from the mounting tube 12 and extending 65 ings 36 are effective. This is the maximum open position 
toward the axis 13 and finally merging with an end plate of the valve. 

23 through a dome configuration 24. The end plate 23 When the hydraulic cylinder is operated in the re- 
carnes a surrounding, supporting band 26 Z-shaped in verse direction, then the piston rod 66 is retracted or 



translated toward the left in the drawing and the polyjet 
sleeve 31 is moved toward the left, gradually covering 
or blocking off the polyjet sleeve openings 36. Finally, 
the parts return to the position shown in FIG. 1 in 
which all of the openings 36 are covered. There is a seal 
by the shoe 38 and the O-ring 43 so that in closed posi- 
tion there is substantially no leakage of liquid whatso- 
ever. 

This exterior location of the polyjet sleeve is effective 
to release discharging water through a number of open- 
ings and to form a number of jets into the immediate, 
exterior surroundings. These jets are discharged into 
the air or into an afterbay below the water surface. 
They are not then at all disruptive of the surroundings 
and dissipate the energy of the discharging water 
quickly. The valve is sometimes provided with a shroud 
as shown in the above-noted application entitled 'Dis- 
charge Valve*. 

In the form of the structure shown in FIG. 3, the 
main arrangement of the device is exactly as described, 
so similar reference numerals are used. As to the actuat- 
ing device, however, there is a change. Rather than 
utilize the cylinder 63 there is preferably provided a 
plurality of cylinders 81 suitably connected directly or 
indirectly to the supply pipe 6 in turn secured to the 
mounting tube 12. The hydraulic cylinders 81 have 
actuating rods 82 threaded into and locked by nuts 83 
adjustably in position in a surrounding flange 84 form- 
ing part of the left end of the polyjet sleeve 31. In this 
instance, instead of having a small reenforcing flange 
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32, the sleeve 31 rather has a greatly enlarged driving 
flange 84. 

In the operation of this structure the various hydrau- 
lic cylinders 81 are supplied with hydraulic fluid under 
5 pressure and simultaneously exert force on the actuating 
rods 82 and so move the polyjet sleeve 31 to the right, 
for example. This opens the valve by uncovering one or 
more of the flow passages 36. When the hydraulic con- 
nections to the cylinders 81 are reversed, the rods 82 are 
10 moved toward the left and retract the polyjet sleeve 31 
so that the various sleeve openings 36 are moved out of 
communication with the interior of the mounting tube 
12 and the valve is shut off. 
I claim: 

15 1. A valve comprising a mounting tube concentric 
with an axis, means for supplying one end of said tube 
with liquid under pressure, a polyjet sleeve having aper- 
tures therethrough externally exposed to the atmo- 
sphere to discharge said liquid directly to the atmo- 

20 sphere and surrounding and coaxial with said mounting 
tube, a solid end plate axially spaced from and extending 
across the other end of said mounting tube, said end 
plate spanning the interior of said polyjet sleeve, means 
on said end plate interengaging the interior of said 

25 sleeve, an axially extending cage at one end disposed on 
said mounting tube and disposed along said axis to ex- 
tend beyond said other end of said mounting tube, 
means for securing said end plate on said cage, and 
means interengaging said mounting tube and said poly- 

30 jet sleeve for moving said polyjet sleeve in axial direc- 
tions on said mounting tube and across said interengag- 
ing means on said end plate. 

***** 
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[57] ABSTRACT 

A discharge valve, especially for liquids, has a tubular 
body with an inlet and a circumferential outlet. A sleeve 
is slidable on the body around the outlet and has a large 
number of holes affording varying flow through the 
outlet, depending upon the sleeve location. In an ex- 
treme or shut-off position of the sleeve, a bearing ring 
on the body is abutted by a packing ring on the sleeve 
carrying an O-ring to seal against the bearing ring. 

4 Claims, 2 Drawing Figures 
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niently merge with a diverting cone 18 coaxially dis- 

DISCHARGE VALVE posed and extending along the axis to terminate in an 

end seat 21 marking a boundary of the opening 17. The 
BRIEF SUMMARY OF THE INVENTION seat 21 is generally circular and is enlarged around its 
A discharge valve which can be used submersed in a 5 periphery to receive a bearing ring 22 of L-shaped 
liquid being controlled includes a body symmetrical cross-section overlapping two faces of the seat 21 and 
about a main axis and having a concentric, circular seat. secured in position by a number of removable fastenings 
There is an outlet opening between the seat and the 23- To preclude leakage between the seat and the ring, 
remainder of the body. The outlet is more or less cov- an O-ring 24 is conveniently provided and is caged 
ered by a coaxial polyjet sleeve, slidable over the seat 10 between the flange of the seat 21 and the flange of the 
and on the body. The sleeve is perforated with a plural- ring 22. By removing the fastenings 23, the bearing ring 
ity of flow holes, each having an axis substantially nor- can readily be withdrawn axially. 
mal to the main axis of the body and spaced apart from Designed to operate with an axial motion relative to 
others of the flow holes. The sleeve moves axially, the main body 6 is a polyjet sleeve 31 also of generally 
relative to the body to establish communication be- 15 circular, cylindrical construction coaxial with the body 
tween any selected number of the holes and the outlet about the main axis 7. The polyjet sleeve has an out- 
opening. There is a packing ring on the sleeve. A bear- standing peripheral flange 32 engaged by driving rods 
ing ring is engaged with the circular seat and is in en- 33 detachably secured to the flange and extending to an 
gagement with the interior of the sleeve and is adapted operating means (not shown), but comparable to the 
to abut the packing ring. 20 operating means 48 in the indicated patent. The effect of 

PRIOR ART the °P eratin 6 m^ns is t0 transmit forces through the 

r kiuk rods 33 an(J to mQve the flange 32 am j go t0 move t he 

Particular reference is made to U.S. Pat. No. polyjet sleeve 31. There is appropriate packing 34 inter- 

3,605,787, issued to Krogfoss and Dixon on Sept 20, posec j between the body and the sleeve, the packing 

1971 for a polyjet valve. The present disclosure includes 25 bemg Q f a standard construction, positioned and re- 

a number of improvements over the basic valve dis- m0 ved by the use of fastening screws 36. 

closed in that patent a portion of the polyjet sleeve is perforated by a 

BRIEF DESCRIPTION OF THE SEVERAL lar S e number of special flow holes 42 having their indi- 

VIEWS OF THE DRAWING 30 v ^ ua ^ axes ^3 spaced apart axially and circumferen- 

. , tially as set forth in the indicated patent The flow holes 

FIG. 1 is a cross-section on a vertical, transverse afe ferably tap ered with the narrower diameter at 

plane through a partly open valve of the invention, ^ outside Qf thg s|eeye and ^ wjder diameter at the 

being comparable to FIG. 1 m the mentioned patent of ^ $l $Q ^ u [d flowi th h the 

FIG. 2 is a detail showing parts of the valve of FIG. ^ frQm ^ inside Qf ^ s , eeve tQward ^ QUtside 

1 in closed position. tends tQ ^ acceIerated and t0 form jets. The sleeve 31 

DETAILED DESCRIPTION continues past the polyjet flow holes and terminates in 

nt* 1 u ^ .ia^^a an end flange 46. In addition, there is an interior packing 

JffS ,r 2ST2RK5 *• « *• j^-fls" 

regulate water in hydraulic and hydroelectric projects 40 he vicinity of the outlet 17, die packing being ^ astened 
wherein the discharge of a large quantity of water must » P»«? * radial bolts 48 and including a packing nng 
be carefully regulated without damage to the environ- or O-nng 49 exposed on its downstream face, 
ment or to the valve itself. Some special operations have i ^ the operation of the structure and starting , from the 
developed collateral problems which it is an object of closed position of the valve as shown ,n FIG. 2 flow of 
the present device to overcome. One of the difficulties 45 from the valve is precluded because of the tight 
is that a polyjet valve includes a number of carefully seal effectuated by the O-nng 49 between the ring 47 
shaped, relatively small orifices through many or all of *id the adjacent leg of the bearing ring 22. 
which the discharging liquid travels. If the liquid is When the actuating mechanism 33 is operated to the 
relatively clean, there is no interference with the valve right in FIG. 1, the sleeve is correspondingly translated 
operation. In instances wherein the liquid contains de- 50 to the right and positions increasing numbers of the 
bris of various sorts, it is possible for the debris to catch now holes 42 in communication with the outlet 17. 
in or lodge in the various orifices or holes and to tend to There is released an increasing number of energy dissi- 
block the free axial motion of the valve parts. pating jets flowing to the outside of the sleeve. If de- 
In the form of the invention embodied herein, there is sired, these jets can simply dissipate into the surround- 
pro vided a valve body 6 of generally circular, cylindri- 55 ing medium, either the atmosphere or water, but in 
cal form symmetrical about a main axis 7 and having an some instances discharge into the interior of a shroud 
end portion 8 for use in attaching the valve body to a 51, shown broken away but extending from the flange 
connecting conduit such as a water pipe, there being 32 and customarily extending as far as desired to mter- 
provided a flange 9 and openings 11 therein for appro- cept the issuing jets. 

priate fastenings. The flow is from the attached line into 60 In any proper case, there is substantial liquid dis- 

the main body 6 in the direction indicated by the arrow charge through the flow openings, but in the event 

12. there should be blockage of some or more of the holes 

The body 6 extends along the axis 7 and is spanned by by debris in the fluid, then in the present case it is only 

a plurality of webs or ribs 16 usually four in number, necessary to retract the sleeve toward its closed posi- 

arranged radially about the axis 7 and in part extending 65 tion. In this event debris projecting inwardly toward 

to the outer wall 6 of the body, but in some portions the axis and through any one or more of the flow holes 

stopping short thereof in order to leave an outlet open- is carried with the sleeve to the left in FIG. 1. The 

ing 17 peripherally of the body. The webs 16 conve- debris encounters an abrupt or sharp peripheral corner 



4,526,192 



or rim 52 on the bearing ring 22. The abrupt corner of 
the bearing ring acts in conjunction with the edge of the 
flow holes (even though such edge may be slightly 
rounded) as a shear and tends to cut or macerate any 
projecting debris. In this way the debris is either dis- 5 
lodged or cut sufficiently so that it can flow out with 
the ensuing discharging jet and clear the openings. 

It has been found in practice that when there is a 
clogging of one or more of the various polyjet openings, 
it is only necessary to translate the sleeve with respect 10 
to the body in a part of a cycle or a full cycle or through 
several cycles in order to relieve the openings of their 
obstructions. 

I claim: 

1. A submersible discharge valve comprising a body 15 
symmetrical about a main axis and having an inlet on 
said main axis, a coaxial circular seat, means for mount- 
ing said seat on the end of said body, means defining a 
radial outlet opening in said body between said inlet and 
said seat, a coaxial polyjet sleeve mounted to slide over 20 
said seat and on said body, said sleeve being perforated 



with a plurality of radial flow holes, each of said flow 
holes having a radial axis and being spaced axially from 
others of said flow holes, means for moving said sleeve 
axially relative to said body to establish communication 
between a selected number of said flow holes and said 
opening, packing means on said sleeve in sliding en- 
gagement with said body, and a peripheral bearing ring 
removably mounted on said circular seat and in sliding 
engagement with the interior of said sleeve and across 
said flow holes. 

2. A valve as in claim 1 in which said bearing ring has 
an abrupt edge adapted to act with the margin of said 
holes as a shear for matter projecting through said 
holes. 

3. A valve as in claim 1 including a stop ring on the 
interior periphery of said sleeve and having a transverse 
face adapted to abut said bearing ring. 

4. A valve as in claim 3 including a peripheral seal on 
said transverse face of said stop ring adapted to abut 
said bearing ring. 
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[57] ABSTRACT 

A check valve particularly for use in large-volume 
applications includes a self-contained pressing unit 
which is mounted on a common pivot with the valve 
member in the outlet compartment of the valve housing 
and presses the valve member towards its closing posi- 
tion in which it sealingly contacts the valve seat. The 
pressing unit includes an elongated support member and 
an L-shaped pressing member which are mounted on a 
bearing sleeve for angular displacement relative to one 
another about the axis of the bearing sleeve. A buckling- 
type spring is mounted between a free end portion of 
the support element and the region of merger of the two 
legs of the L-shaped pressing member, the spring urging 
the pressing component away from the support compo- 
nent, and against the valve member upon installation on 
the pivot. The spring characteristic is such that the 
spring force initially rapidly increases, than drops pre- 
cipitously and then remains substantially constant over 
a substantial range of deformation of the spring. The 
pressing unit is self-contained even when located out- 
side the valve housing and can be introduced into the 
outlet compartment through an access opening. 

13 Claims, 5 Drawing Figures 
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SPRING-LOADED CHECK VALVE 

BACKGROUND OF THE INVENTION 

The present invention relates generally to spring- 5 
loaded check valves, and more particularly to a check 
valve loaded by a spring having a substantially constant 
spring force over a considerable range of its deforma- 
tion. 

There are already known various constructions of Ic 
check valves which are constructed to permit flow of a 
fluid therethrough in one direction but to prevent such 
flow in the opposite direction. To keep the valve mem- 
ber in its closing position until and unless the pressure 
exceeds the outlet pressure by a predetermined margin, 15 
it is already known to use springs or weights which act 
on the valve member and urge the same toward sealing 
contact with a valve seat provided in the interior of the 
valve housing. So, for instance, it was already proposed 
to use a buckling-type helical spring for this purpose, 20 
one end of such a spring being connected to the valve 
member which is pivotaly mounted in the outlet com- 
partment of the valve housing, while the other end of 
the spring is secured to a region of the valve housing 
which is spaced at predetermined distance from the 25 
valve member. However, experience with this kind of 
an arrangement has shown that it is quite difficult to 
assemble the valve of this construction, inasmuch as the 
spring has to be pretensioned as it is being mounted in 
the outlet compartment of the valve housing to assure 30 
that the valve member will engage the valve seat with a 
sufficient amount of force to avoid leakage of fluid past 
the valve member. It is also already known to use 
spring-loaded 4-bar linkages for urging the valve mem- 
ber against the valve seat; yet, even such constructions 35 
have been proven to be less than satisfactory in terms of 
operation and particularly ease of assembly. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present 40 
invention to avoid the disadvantages of the prior art 

More particularly, it is an object of the present inven- 
tion to provide a check valve of the type here under 
consideration which does not possess the disadvantages 
of the known check valves of this type. 45 

Still another object of the present invention is so to 
construct the check valve as to facilitate the assembly 
thereof, to make it unneccessary to pre-tension the 
spring while the latter is already received in the outlet 
compartment, and to minimize the resistance which the 50 
valve member offers to the flow of the fluid through the 
interior of the housing in the one direction when the 
valve member is in its open position. 

A concommitant object of the present invention is so 
to design the check valve of the above type as to be 55 
simple in construction, inexpensive to manufacture, 
easy to use and reliable in operation nevertheless. 

In pursuance of these objects and others which will 
become apparent hereafter, one feature of the present 
invention resides in an arrangment for urging a check 60 
valve member which is mounted in an outlet compart- 
ment of a valve housing for pivoting about an axis of a 
pivot between a closing position in which its sealingly 
contacts, and an open position in which it is remote 
from, a valve seat provided in the valve housing, 65 
toward the closing position, this arrangment comprising 
a support component having a mounting portion, a 
support portion situated remotely from the mounting 



portion and in use behind the valve member as consid- 
ered in the direction toward the open position, and a 
contact portion; a pressing component having a first 
portion, a second portion situated remotely from the 
first portion and in use between the valve member and 
the support portion of the support component, and a 
third portion arranged in use to contact a predeter- 
mined area of the valve member, a buckling-type helical 
spring including one end portion secured to the support 
portion of the support component and another end 
portion secured to the second portion of the pressing 
component; and means for mounting the support and 
second portions on one another for relative angular 
displacement about an axis for the components to form 
a self-contained unit with the spring, the mounting and 
first portions also being mounted in use on the pivot 
with the axes in substantial coincidence for the spring to 
urge the contact portion of the support component 
against the housing and the third portion of the pressing 
component toward contact with the predetermined area 
of the valve member. The present invention is also di- 
rected to a check valve which incorporates the above- 
discussed urging arrangement 

A particular advantage of the above-discussed con- 
struction is that the self-contained unit including the 
support and pressing components and the spring can be 
assembled outside the housing and the spring can be 
pre-tensioned prior to the introduction of the self-con- 
tained unit into the outlet compartment of the housing 
and temporarily maintained in its pre-tensioned condi- 
tion until after the unit is mounted on the pivot which 
simultaneously supports the valve member, whereupon 
it is merely necessary to discontinue the temporary 
pre-tensioning action for the spring to apply its pre-ten- 
sioning force via the third portion of the pressing com- 
ponent to the valve member to press the latter with the 
desired force against the valve seat. Another advantage 
is that no special mounting portions need be provided in 
the housing for the connection of the spring thereto. 
Moreover, the components of the self-contained unit 
can be manufactured very easily and connected to one 
another in a very simple fashion, thus keeping the cost 
of manufacture of the valve to a minimum. 

BRIEF DESCRIPTION OF THE DRAWING 

Above-mentioned and other features and objects of 
this invention will become more apparent by reference 
to the following description taken in conjuncton with 
the accompanying drawings, in which 

FIG. 1 is a longitudinal sectional view of a check 
valve according to the present invention in its closing 
codition; 

FIG. 2 is a view similar to FIG. 1, but with the check 
valve in its open position; 

FIG. 3 is a partially cross-sectioned end view of the 
valve invention and the closed position of FIG. 1; and 

FIG. 4 is an enlarged sectional view of area A of 
FIG. 3; and 

FIG. 5 is a diagrammatic representation of the depen- 
dence of the spring force on spring deformation. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the drawing in detail, and first to 
FIG. 1 thereof, it may be seen that the reference nu- 
meral 1 has been used to identify a check valve con- 
structed in accordance with the present invention, in its 
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entirety. The check valve 1 includes a housing 2 which the relaxed condition of the spring 16, so that the spring 

bounds an internal space 3. The housing 2 includes an 16 must be prestressed for it to extend along the arcuate 

internal partitioning wall 4 which subdivides the inter- course illustrated in FIG. 1. As will be explained in 

nal space 3 into an inlet compartment 5 and an outlet more detail later, this initial pre-stressing or pre-tension- 

compartment 6. The partitioning wall or portion 4 is 5 ing causes the pressing element 15 to urge the valve 

provided with a passage 7 which establishes communi- member 9 against the valve seat 8 with a predetermined 

cation between the inlet compartment 5 and the outlet force to maintain the valve member 9 in sealing contact 

compartment 6. A valve seat 8 surrounds the passage 7 with the valve seat 8 so long as the pressure in the inlet 

at least on the side of the outlet compartment 6. compartment 5 is the same as in the outlet compartment 

The flow of fluid between the inlet compartment 5 10 6 or exceeds the pressure in the outlet compartment 6 by 

and the outlet compartment 6 through the passage 7 is less than a predetermined amount 

controlled by a valve member 9 which is mounted on a To maintain the support element 14 in position, that 

pivot 10 supported on the housing 2 for pivoting about is, to prevent displacement or yielding of the support 

an axis of the pivot 10, this pivot axis being substantially element 14 under the influence of the force of the spring 

parallel to the plane of the valve seat 8 and being off-set IS 15 thereon, the support element 14 is provided with a 

said along such plane from -the passage 7. The mounting transversely extending contact portion 24 which is 

of the valve member 9 on the pivot 10 is accomplished pushed by the force of the spring 16 into abutment with 

by a hinge 11, to which the valve member 9 is con- the housing 2, once the unit 13 is introduced into the 

nected by means of a fastener 12 shown to be con- housing 2. Of course, the force of the spring 16 also 

structed as a bolt 20 prevents the support element 14 from moving in the 

In FIG. 1, the valve member 9 is shown in its closing opposite direction. Hence, once the unit 13 is installed in 

position in which it sealingly contacts the valve seat 8 the housing 2, the support element 14 remains stationary 

and hence prevents flow of fluid between the compart- while the spring 16 presses the pressing component 15 

ments 5 and 6, so long as the pressure prevailing in the against the valve member assembly 9, 11 and 12. On the 

inlet compartment 5 does not considerably exceed the 25 other hand, when the pressure in the inlet compartment 

pressure prevailing in the outlet compartment 6. 5 exceeds the pressure in the outlet compartment 6 by a 

The valve member 9 is held in its closing position of predetermined amount, the resistance force of the 

FIG. 1 by a spring-loaded pressing mechanism or unit spring 16 to deformation is overcome, and the valve 

designated in its entirety by the reference numeral 13. member 9 is caused to move away from the valve seat 8, 

The pressing unit 13 includes two main components 14 30 with attendant displacement of the pressing component 

and 15 and a spring 16. The component 14, which will 15 towards its open position illustrated in FIG. 2. Of 

hereinafter be referred to as the support component, is course, the extent of displacement of the valve member 

elongated, that is, it extends along a substantially 9 will depend on the force of the fluid acting on the 

straight course between its mounting portion 17 and its valve member 9 and on the resistance force exerted by 

support portion 18. The mounting portion 17 is 35 the spring 16. 

mounted, in a manner yet to be described, on the pivot The housing 2 includes a main portion 25 which 

10. The component 15 extends along a substantially bounds the inlet and outlet compartments 5 and 6 and 

L-shaped course, that is, it has a shape which resembles also an access opening 26 which communicates with the 

that of a bell crank lever. This component 15, which outlet compartment 6 or forms a part thereof, and an 

will be called a pressing component, includes a first 40 auxiliary portion 27 of a substantially dome-shaped 

portion 19 which is mounted for pivoting about the axis configuration which is connected to the main portion 

of the pivot 10, a second portion 20 at which the two 25, spans the opening 26 and bounds an internal cavity 

arms of the L-shaped pressing component 15 come 28. The support component 14 extends into the cavity 

together, and a third portion 21 which engages the 28, and so does the spring 16. The dimensions of the unit 

valve member assembly 9, 11 and 12 and particularly 45 13 are such that the unit 13 can be introduced into the 

the bolt 12 thereof. The spring 16 has two end portions outlet compartment 6 through the access opening 26, 

22 and 23 which are respectively secured to the support and/or removed from the outlet compartment 6 

portion 18 of the support component 14, and to the through such opening 26. 

second portion 20 of the pressing component 15. The FIG. 3 shows that the end 22 of the spring 16 is con- 
spring 16 is of a known construction such as that manu- 50 nected to the support portion 18 of the support compo- 
factured by Ameteck-Hunter Spring of Hatfield, Pa. nent 14 by being mounted on a pin-shaped or sleeve- 
under the trade name Flexator. In the spring 16 of this shaped element 29 which is secured to the support por- 
construction, the end portions 22 and 23 are both situ- tion 18. The end 23 of the spring 16 is connected to the 
ated at the same side of the spring 16 which is of a second portion 20 of the pressing component 15 in a 
helical configuration between the end portions 22 and 55 similar or identical manner, but this has been omitted 
23. Because of this construction, when compression from the drawing for the sake of clarity. FIG. 3 of the 
forces are applied to the spring 16, the eccentric ar* drawing also shows that the pivot 10 is mounted on the 
rangement of the end portions 22 and 23, in conjunction main portion 25 of the housing by means of plug-shaped 
with a slight degree of buckling imparted to the spring end bearing elements 30 which are threadingly received 
16 during the assembly of the unit 13 and retained in the 60 in appropriate threaded bores of the housing 2 and 
position of FIG. 1, will cause the spring 16 to increase which have respective recesses that receive the end 
the degree of its buckling, as will become apparent from portions of the pivot 10. It is also shown there how the 
the comparison of FIG. 2 with FIG. 1. In addition to hinge 11, which is of a conventional construction, is 
facilitating the further buckling, the relatively small mounted on the pivot 10 and that the support compo- 
degree of buckling evident from FIG. 1 has another 65 nent 14 is arranged at the central region of the valve 1. 
purpose, namely, that of urging the portions 18 and 20 Another spring 23 is preferably arranged at the opposite 
apart. More particularly, the longitudinal axis of the side of the unit 13 substantially symmetrically to the 
spring 16 extends along a substantially straight course in illustrated sping 23. 
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FIG. 4 shows that the support component 14 includes 
two separate support elements 14a and 146 of substan- 
tially identical configuration which are spaced from one 
another in the axial direction of the pivot 10, while the 
pressing component 16 is disposed between the ele- 5 
ments 14a and 146. The elements 14a and 146 and the 
component 15, rather than being mounted directly on 
the pivot 10, are mounted on an intermediate sleeve 31 
which accommodates a portion of the pivot 10. The 
intermediate sleeve or bearing 31 is advantageously so 10 
dimensioned as to be received with interference fit in 
corresponding holes of the elements 14a and 146, while 
the pressing component 15 is mounted on the bearing 31 
for pivoting about this axis of the latter which, in the 
assembled condition, coincides with the axis of the 15 
pivot 10. Because of the above-mentioned interference 
fits of the bearing 31 in the holes of the elements 14a and 
146, the unit 13 is joined at this area even in the absence 
of the pivot 10, that is, even when the unit 13 is located 
outside the housing 2, so that the unit 13 is self-con- 20 
tained. 

Finally, FIG. 5 shows the spring characteristic of the 
spring 16, that is, the dependence of the resistance force 
exerted by the spring 16 on the deformation of the 
spring 16. It may be seen that the spring force increases 25 
rapidly with increasing deformation or distance, this 
being the area of pretensioning of the spring 16. The 
spring force drops precipitously afterward (this corre- 
sponds to the initial opening of the valve), whereupon 
the spring force remains substantially constant over 30 
considerable distance. This means that, once the valve 
member 9 is displaced to a relatively small extent away 
from the valve seat 8, the further displacement of the 
valve member 9 towards its fully open position of FIG. 
2 in which it is situated substantially out of the way of 35 
the main flow of the fluid through the valve 1 takes 
relatively little effort. 

Such a valve can find advantageous use in water- 
works and in fire protection service. A check valve of 
this type usually requires special characteristics. It is 40 
necessary that it remain closed to the passage of fluid in 
the normal direction of flow until the pressure at the 
inlet is, for example 1 to 3 psi above the outlet pressure. 
When the inlet pressure exceeds the opening pressure 
threshold (which is also referred to as "cracking" or 45 
"breaking" pressure) the valve expected to open fully 
and to present little impediment to fluid flow. A check 
valve of this type is also expected to present an effective 
barrier to the flow of fluid in the reverse direction. 

Very often, such detector check valves are installed 50 
in fire protection lines. Under such circumstances, it is 
not desirable to meter the water flowing through the 
fire protection lines, since ordinarily there would be no 
water usage in such lines. The reason for this is that 
large water meters are very expensive and also impede 55 
the flow of water in the event of a fire. On the other 
hand, water purveyors wish to know if water is being 
pilfered for non-fire protection purposes. In this installa- 
tion, the detector check valve has a very small meter 
installed in a line bypassing the seat of the valve. When 60 
the inlet pressure exceeds the outlet pressure by a mea- 
surable amount, small amounts of water pass through 
the meter and thus flow is detected. If the pressure drop 
is significant, the valve is opened and presents little or 
no obstruction to the flow necessary for fighting fires. It 65 
may be seen from the above description that the check 
valve 1 constructed according to the present invention 
is ideal for these purposes or applications since it satis- 



fies all of the criteria expected to be satisfied by the 
check valve. Furthermore, this valve may also be ad- 
vantageously used in applications where it is desired to 
deal with the water hammer effect. 

. While we have described above the principles of our 
invention in connection with specific apparatus, it is to 
be clearly understood that this description is made only 
by way of example and not as a limitation to the scope 
of our invention as set forth in the objects thereof and in 
the accompanying claims. 
We claim: 

1. A check valve comprising 

a housing bounding an internal space and including a 
partitioning portion that subdivides said internal 
space into an inlet compartment and an outlet com- 
partment and has a communicating passage therein 
and a valve seat thereon which extends around said 
passage and along a valve seat plane; 
a supporting pivot mounted in said outlet compart- 
ment and having a pivot axis extending parallel to 
said plane and offset along said plane from said 
passage; 

a valve member mounted on said pivot for pivoting 
about said pivot axis between a closing position in 
which it sealingly contacts said valve seat, and an 
open position in which it is remote from the latter; 
a support component having a mounting portion 
mounted on said pivot, a support portion situated 
remotely from said pivot behind said valve member 
as considered in the direction toward said open 
position, and a contact portion; 
a pressing component having a first portion mounted 
on said pivot for pivoting about said pivot axis, a 
second portion situated remotely from said pivot 
between said valve member and said support por- 
tion of said support component, and a third portion 
arranged to contact a predetermined area of said 
valve member; and 
a buckling-type helical spring including one end por- 
tion secured to said support portion of said support 
component and another end portion secured to said 
second portion of said pressing component for said 
spring to urge said contact portion of said support 
component against said housing and said third por- 
tion of said pressing component toward contact 
with said predetermined area of said valve mem- 
ber. 

2. The check valve as defined in claim 1, wherein said 
housing includes a main portion having an access open- 
ing that opens into said outlet compartment, and an 
auxiliary portion detachably connected to said main 
portion in a position in which it extends across said 
access opening and sealingly separates the latter from 
the exterior of said housing. 

3. The check valve as defined in claim 2, wherein said 
access opening is dimensioned to permit passage of at 
least said valve member, said support and pressing com- 
ponents, and said spring therethrough between the exte- 
rior of said main portion of said housing and said outlet 
compartment. 

4. The check valve as defined in claim 3, wherein said 
support and pressing components and said spring are 
joined together to form a self-contained unit even when 
situated outside said housing; wherein said access open- 
ing is dimensioned to permit the passage of said self- . 
contained unit therethrough; and wherein said pivot 
mounts said valve member and said self-contained unit 
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in said outlet compartment after introduction thereof 
into the latter through said access opening. 

5. The check valve as defined in claim 2, wherein said 
auxialiary portion bounds a cavity which opens into 
said access opening in said position and wherein said 5 
support portion of said support component extends into 
said cavity. 

6. The check valve as defined in claim 1, wherein said 
support component extends along a substantially 
straight course from said mounting portion to said sup- 10 
port portion thereof; and wherein said contact portion 
extends transversely of said course intermediate said 
mounting and support portions. 

7. The check valve as defined in claim 1, wherein said 
pressing component extends along a substantially L- is 
shaped course between said first and said third portions 
thereof, said second portion being situated at the region 
of merger of the two legs of the L-shaped course. 

8. The check valve as defined in claim 1, wherein the 
spring is of the type in which the resistance force 20 
thereof to deformation initially rapidly increases, then 
rapidly drops to a predetermined level, and then re- 
mains substantially at the predetermined level, with 
increasing deformation. 

9. An arrangement for urging a check valve member 25 
mounted in an outlet compartment of a valve housing 
for pivoting about an axis of a pivot between a closing 
position in which it sealingly contacts, and an open 
position in which it is remote from, a valve seal pro- 
vided in the valve housing, toward said closing position, 30 
said arrangement comprising 

a support component having a mounting portion, a 
support portion situated remotely from said mount- 
ing portion and in use behind said valve member as 
considered in the direction toward said open post- 35 
tion, and a contact portion; 

a pressing component having a first portion, a second 
portion situated remotely from said first portion 
and in use between said valve member and said 
support portion of said support component, and a 40 
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third portion arranged in use to contact a predeter- 
mined area of said valve member; 
a buckling-type helical spring including one end por- 
tion secured to said support portion of said support 
component and another end portion secured to said 
second portion of said pressing component; and 
means for mounting said support and second portions 
on one another for relative angular displacement 
about an axis for said components to form a self- 
contained unit with said spring, said mounting and 
first portions also being mounted in use on said 
pivot with said axes in substantial coincidence for 
said spring to urge said contact portion of said 
support component against said housing and said 
third portion of said pressing component toward 
contact with said predetermined area of said valve 
member. 

10. The arrangement as defined in claim 9, wherein 
said support component extends along a substantially 
straight course from said mounting portion to said sup- 
port portion thereof; and wherein said contact portion 
extends transversely of said course intermediate said 
mounting and support portions. 

11. The arrangement as defined in claim 9, wherein 
said pressing component extends along a substantially 
L-shaped course between said first and said third por- 
tions thereof, said second portion being situated at the 
region of merger of the two legs of the L-shaped course. 

12. The arrangement as defined in claim 9, wherein 
the spring is of the type in which the resistance force 
thereof to deformation initially rapidly increases, then 
rapidly drops to a predetermined level, and then re- 
mains substantially at the predetermined level, with 
increasing deformation. 

13. The arrangement as defined in claim 9 wherein 

said mounting means includes a mounting sleeve passing 

through said member and first positions and having an 

internal bore for receiving a portion of said pivot to 

mount said unit on the latter. 

***** 
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I 57 J ABSTRACT 

A valve closure is disclosed which comprises a bifur- 
cated arm 14 pivotally coupled to a sleeve 34 by a con- 
nector 28 and a pivot pin 26. The sleeve 34 receives a 
rod 44 coupled to a base plate 46 for receiving a spring 
42. The sleeve 34 also has a support plate 38 coupled 
thereto which receives the spring 42. When the valve 
eiement is in an open position the arm 14, sleeve 34 and 
rod 44 are a generally straight line so that the spring 
does not exert any torque on the valve element. How- 
ever, when the valve element commences to close the 
arm 14 is moved relative to the sleeve 34 and the rod 44 
so that the spring 42 causes torque to be exerted 
through the arm to assist closure of the valve element. 
In a second embodiment a tension spring 104 is pro- 
vided which acts on lever 106 pivotally connected to a 
closure arm 108. 

18 Claims, 6 Drawing Figures 
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VALVE CLOSINC DEVICE live "0^^"' P "' " ^ 10 * haI h Cann °« ,Urn rela - 

This invention relates to a device for assisting closure JStallS a Ullf ST. '"''v ? * COi ' Sprin * 

of a valve element and in particular to a device for J coMed to h7arm fnH I P V Wh ' Ch "* 

assisting closure of a disc of a tilting disc valve or swing A preferred embodl? TfT ■ 

check type. S A L - u e "l b odiment of the invention will be 

Tilting disc valves include a disc for regulating flow SjtaS.S?" '° "* "*«°™** <»w- 

of a liquid through the valve and may have an external FIG lisacmw c,^-. i ■ r . 

mechanism ,0 assist the disc ,0 close, dually tilting dK .0 i„g £ i^S^T^.^^S^ 

valves are used .„ a conduit in conjunction with a pump shown in a closed positfon schemat.cally 

or the hke wh.ch is upstream of the valve. The purpose FIG. 2 is a view along the line II-I1 of Fir, 1 «,!,», 

of the valve ,s .0 close the conduit if the pump fails or a disc shown in the open position * 

for other reasons liquid pressure in the conduit drops to FIGS. 3a and 36 are eranhs <hnu,in„ ,1. 1 .■ 

prevent backflow through the valve and into the pump. «5 between the force and%S n ^S?£ Sl Z 

The mechamsm wh.ch may be utilised to assist the torque imparted to the disc and the position of the dh£ 

valve disc to close is usually in the form of a lever and respectively; P«*»on 01 trie disc 

weight which is connected to the disc. When the valve FIG. 4 is a front view of a second embodiment- and 

is open the disc is generally horizontal and parallel to ^IG. 5 is a side view of the embodiment of HG 4 
the direction of liquid How through the valve. The flow 20 Referring to FIG. 1 the device 10 for assist in e clostTn. 

of fluid past the disc produces a torque which is re- of a va ' v e disc 12 comprises an arm 14 which has a 

quired to ma.ntain the disc in the open position and sa . uare h <>le 16. Fixed in the hole 16 is a shaft 18 which 

counteract the torque generated by any external weight. extends through the valve body 72 and is connected to 

When the moment of the disc, weight and lever is the valve disc 12 which regulates flow through the 
greater that the torque produced by the fluid flow 25 vaIve < no1 shown). Axis 2 in FIG. 2 denotes the rota 

through the valve, the disc closes by pivoting about a t,onai ax,s of va l v * disc 12 as it rotates between fully 

shaft. Accordingly once the flow rate through the valve opened position and a closed position. The arm 14 has a 

drops due to failure of the pump or the like, the weight blfu rcated portion 20 which is provided with a hole 22 
of the disc and the lever and weight causes the disc to 1A to enabIe the arm 10 be pivotally connected to a biasing 
rotate into a closed position. 30 means 24 by a pin 26 which has a center axis X. 

However in the above tilting disc valves the time T h * biasin S means 24 comprises a connector 28 
taken for the disc to close the valve against the reduced lch has a ho,e 30 for receiving the pin 26. The con- 
pressure of the liquid in the valve is not always quick neC,or 28 has a circu Ur recess 32 which receives and 
enough to prevent some backflow through the valve. If r ^ tams a sleeve 34 which is provided with a screw 
backflow does pass through the valve it can damage the ad 36 (see FIG * 2 >* An annular top plate 38 having 
pump and also damage the valve itself by slamming the a " °P enm S 40 provided with a screw thread is screwed 
disc against the valve body. omo the sleeve 34. A coil spring 42 and a rod 44 are 
Further, because the flow of fluid through the valve ,£ J cal ed between the top plate 38 and an annular bottom 
is required to maintain the disc in the open position and ^ If, WIlh the rod 44 extending up into sleeve 34. 
the lever and weight in the upper position dynamic fluid °£ cr end of the rod 44 is secured in a circular 
forces always act on the disc which results in a pressure P te ^ The P late 38 and ** are provided 
loss through the valve. * lth Projections 50 for retaining the spring 42 between 
The object of this invention is to overcome the above S C p,a !."*. The t0 P P Iale 38 is screwed onto the sleeve 
drawbacks. r 4 a sufficient distance to ensure that the coil spring 42 
The present invention may therefore be said to reside 45 * com P res u sed wne n the biasing means 24 and arm 14 are 
in a device for assisting closure of a valve element said In a strai 8 nt lin e as shown in FIGS. 1 and 2. 
dev.ee comprising a closure member coupled to' said u > , ° C T ^ 46 * P rovided with a "em 52 which 
valve element, and biasing means coupled for relative I Tit u-Tt SlCm 52 is rcce ived in a bifurcated 
movement to the closure member, such that when the in k h haS 3 Me 58 10 enabIc lh e plate 46 to 
valve element is in an open position the closure member tt^Tli • COnneC ! ed to tnc bra <*et by a pin 60. The 
and biasing means are in a generally straight line and f„T™ i '* ^ y , co " n *lf led to a ba *e plate 64 by, 
when the valve clement commences to close the closure Z ?" d ^ plate is cou P lcd lo 
member is moved relative to the biasing means so t ^ The pla * 64 and bracket 56 may b * 
torque is exerted by the biasing means through the clo 55 [ !lrVTT h <f 67 (FIG ' 2) t0 SC " 
sure member to assist closure of the valve ^ ' 56 ° n thc pIatc Md 10 aIlow 

Accordingly since closure of the valve element is ^IT"'* r , . 

assisted by torque imparted to the disc by the biasing re f«„cTto F?r °J ArTl 10 ^ wkh 

means the element closes quickly to prevent backflow A 2 Sh ° WS a Valvc disc 12 in the 

through the valve and since the closure member and 6n X Z? T ^ ^ lhrou e h < b e valve bemg the 

biasing means are in a straight line when the eTem en, is " J^Ttoto^t^^ "F^ * Whcn < hc 

open the force of the biasing means does not cause any nfvoT L P H the b,asin fi mcans center axis X of 

torque to be imparted to the element and the flow ?™ P « T I V HnC 50 lhat n0 

through the valve need only maintain the element tse7f i0 Z tjv ^ ^ F, °- 3 *> is imparlcd 

in the open position. Hence pressure loss through he 65 membe^ 73 of II ?7 ^ " " ^ ° PCn ' UpStandin « 
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tain the disc in the open position the disc 12 will rotate 
in the direction of arrow B about shaft 18. This will 
cause the arm 14 to move with shaft 18 into the position 
shown in dotted lines in FIG. 2. the biasing means 24 
will be drawn by the arm 14 into the position repre- 5 
sented by line C in view of the pivotal connection be- 
tween the arm 14 connector 28 and the plate 46. 

Once the arm starts to move into the position shown 
in dotted lines the arm, center axis X and biasing means 
are no longer in a straight line and the force of the 10 
spring 42 commences to act to push the arm 14, shaft 18 
and disc 12 in the direction of movement of the disc 12. 
Accordingly torque is imparted by the biasing means 24 
to the arm 14, shaft 18 and then to the disc 12 to force 
the disc 12 to close. As the spring 42 extends, plate 38 15 
and stem 34 move upwardly with respect to the rod 44 
until the spring is fully extended. Preferably the spring 
should reach its fully extended position when the valve 
disc 12 has reached its closed position. 

As shown in FIGS. 3a and 3b a large force acts on the 
arm when the valve disc 12 is in the open position but in 
view of trie geometry of the arm, biasing means and disc 
12 when in the open position there is no torque acting 
on the disc 12. As soon as the disc 12 starts to move it 
is imparled to the disc via the arm 14 and shaft 18 to 
assist in closure of the disc 12. The force imparted by 
the spring 42 is of course greatest when the spring is 
compressed and reduces as the spring expands. How- 
ever the torque imparted to the disc 12 increases as the 
disc closes and reaches a peak when the disc is about 
half closed. However at all times during closure of the 
disc spring 42 causes torque to be imparted to the disc 
12 to cause the disc 12 to close quickly and prevent 
backflow through the valve. 

When the valve is again opened it of course must be 35 
opened against the bias of the spring 42. However once 
the valve is fully opened, as noted above, no torque is 
imparted to the disc 12. 

With reference to FIGS. 4 and 5 which show a sec- 40 
ond embodiment which utilizes two closing devices, 
one on each side of the disc 12. The closing devices are 
supported on a bracket 100 and comprise a bolt and nut 
assembly 102 firmly fixed to the bracket which has a 
hole for receiving one end of a tension spring 104. The 45 
other end of the tension spring 104 is connected to a 
lever 106. The lever 106 is connected to a closure arm 
108 by means of a pivot pin 110 having a center axis Y. 
As seen in FIG. 4 the closure arm 108 is arranged in- 
wardly with respect to the disc valve 12 of the lever 50 
106. The closure arm 108 is connected to a shaft 112 
which is coupled to the disc valve 12. 

When the disc valve 12 is in the open position the 
spring 104, lever 106, center axis Y and closure arm 108 
form a straight line so that no torque is imparted to the 55 
disc 12 by means of the tension spring 104. As the disc 
12 commences to move into the closed position (which 
is shown in FIGS. 4 and 5) the closure arm 108 moves 
relative to the lever 106 and spring 104. Once the arms 
move out of the straight line configuration with the 60 
center axis Y the tension spring 104 biases the lever 106 
to draw the lever downwardly in FIG. 5 so that the 
lever arm causes the disc 12 to rotate in a direction of 
arrow B into the closed position. It will of course be 
noted that the lever arm 108 is coupled to the valve disc 65 
12 by the shaft 112 in a similar manner to that described 
with reference to FIGS. 1 and 2 so that the shaft 112 
cannot rotate relative to the closure arm 108. 



Accordingly the present invention provides a device 
for assisting closure of a valve which enables the valve 
to close quickly thereby preventing backflow through 
the valve and damage to the valve and any pump up- 
stream of the valve and also reduces the pressure drop 
of the fluid through the valve as the disc is in the open 
position because no torque is imparted to the disc when 
the disc is in the open position. 
I claim: 

1. A device for assisting closure of a valve element, 
said device comprising a closure member coupled to 
said valve element so as to rotate the valve element 
about an axis between a normally open position and a 
closed position, and biasing means coupled for relative 
movement to the closure member by a connecting pin. 
such that when the valve element is in an open position 
the closure member and biasing means are in a single 
generally straight line with the center axis of the con- 
necting pin and the valve rotation axis, the closure 
member and the biasing means applying no torque to 
the valve element to move the valve when the valve 
element is in its usual open operational position and 
when the valve element commences to close, the clo- 
sure member is moved relative to the biasing means so 
that the biasing means and closure member are no 
longer in a single straight line with the center axis of the 
connecting pin and the valve rotation axis and so that 
torque is continuously exerted by the biasing means 
through the closure member to assist closure of the 
valve. 

2. The device of claim 1 wherein the biasing means 
comprises a biasing element disposed between a pair of 
support means, one of said support means being coupled 
to a sleeve, said sleeve receiving a rod which is coupled 
to the other of the support means such that said one of 
said support means and the sleeve are movable relative 
to the rod under the influence of the biasing element. 

3. The device of claim 2 wherein said pair of support 
means comprise a pair of plates. 

4. A device according to claim 1, 2 or 3 wherein said 
closure member is coupled to the valve element by a 
shaft, the shaft having a portion which is received in the 
closure member for fixing the shaft relative to the clo- 
sure member. 

5. The device according to claim 1 wherein said clo- 
sure member is a bifurcated member which receives the 
biasing means and the closure member and the biasing 
means as pivotally coupled together. 

6. A device for assisting closure of a valve element 
said device comprising a valve closure member coupled 
to the valve element so as to rotate the valve element 
about an axis between a normally open position and a 
closed position, biasing means coupled for relative 
movement to the closure member by a connecting pin, 
said biasing means comprising a biasing element sup- 
ported between a pair of support members, one of the 
support members being coupled to a sleeve which re- 
ceives a rod which is coupled to the other of the support 
members, the closure member and biasing means being 
in a single generally straight line with the center axis of 
the connecting pin and the valve rotation axis when the 
valve element is in an open position so that the closure 
member and biasing means apply no torque to the valve 
e ement to close the valve element, and when the valve 
element commences to close, the closure member is 
moved relative to the biasing means so the biasing 
means and closure member are no longer in a single 
straight line with the center axis of the connecting pin 



and the valve rotation axis and so that torque is continu- 
ously exerted by the biasing means through the closure 
member to assist closure of the valve. 

7. A device according to claim 1 or 6 wherein the 
closure member comprises a bifurcated arm which is 
pivotally coupled to the biasing means. 

8. A device according to claim 7 wherein the support 
members comprise plates and the plate to which the rod 
is connected is pivotally connected to a base member. 

9. A device according to claim 8 wherein said biasing 
element comprises a coil spring which surrounds said 
rod and said sleeve. 

10. A device according to claim 1 wherein the closure 
member comprises a closure arm coupled to the valve 
member and a lever pivotally coupled to the closure 
arm, said biasing means comprising a tension spring 
arranged between the lever arm and a base member. 

11. A device according to claim 10 wherein said 
closure member is arranged inwardly of the lever arm 
and is pivotally coupled to the lever arm by a pivot pin. 
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12. A device according to claim 1, 10 or 11 coupled 
on opposed sides of the valve member. 

13. A device according to claim 11 where the base 
member is a L-shaped bracket. 

5 14. A device according to claim 6 wherein the sup- 
port members comprise plates and the plate to which 
the rod is connected is pivotally connected to a base 
member. 

15. The device according to claim 6 wherein said 
10 biasing element comprises a coil spring which sur- 
rounds said rod and said sleeve. 

16. A device according to claim 7 wherein said bias- 
ing element comprises a coil spring which surrounds 
said rod and said sleeve. 

15 17. A device as defined in claim 1 further comprising 
means for preventing the valve element from opening 
beyond a predetermined position. 

18. A device as defined in claim 6 further comprising 
means for preventing the valve element from opening 
20 beyond a predetermined position. 

• • • • • 
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[57] ABSTRACT 

A system for repairing pipeline, such as underground 
fuel, gas or water pipeline systems which have been 
damaged by explosives, wherein the ruptured sections 
have been misaligned. Quick-connect fittings are at- 
tached to the misaligned pipe ends after trimming and a 
bridging conduit system is interposed between the fit- 
tings having adjustable portions for accommodating the 
misalignment. Rotative angular sections provide uni- 
versal adjustment while retaining the fluid-tight integ- 
rity of the apparatus. 

5 Claims, 5 Drawing Figures 
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showing accommodation of the system to pipes having 

PIPELINE REPAIR KIT minor misalignment, 

FIG. 2 is an elevational, partially sectioned view of 

BACKGROUND OF THE INVENTION the pipeline repair system as installed upon severely 

In airfields, for instance, it is common to bury fuel 5 m^ 1 ^^ P»P e ends » 

lines for supplying the aircraft, and such fuel lines will FIG - 3 IS 3X1 elevational view, partially sectioned, of 

often be of high capacity, for instance, 8" diameter. In ™ *J*| le ^ lbow \ 

the event of an air attack such fuel lines may be dam- FI 9* 4 1S an elevational, partially sectioned view of a 

aged and portions of the pipeline severely bent and in ^"^^ use f Wlth invention, and 

ruptured. Rapid repair of such fuel lines is of utmost „ FIG. 5 is an elevational, sectional view as taken along 

importance. SecUon V " V of ™- X 

It is an object of the invention to provide a pipeline . DESCRIPTION OF THE PREFERRED 

repair system capable of quickly repairing large diame- EMBODIMENT 

ter conduits with rigid tubular inserts wherein such i< T . , , . .. 

repair causes no restrictions to fluid flow, and may be In the dr f w,ngS ' the P 1 ^ 111 * * at ^ dama « ed is 

used permanently. represented by pipe sections 10 and 12. The pipe sec- 

Another object of the invention is to provide a pipe- tl0ns \° J? ^FIG. 1 are each provided with a 

line repair system utilizing rigid conduit inserts wherein ^ed end 14 which ^ a result of the pipe being 

the configuration of the conduit system may be infi- 20 ^ K Pn ^L t0 ^T* 8 *! P ^ P°?' on ' not 

nitely varied between wide limits to permit accommo- shown * has been ™}*™* ™ d ^scarded. In FIG. 1 the 

dation to the misaligned ends of the damaged pipeline. pi P ehn * sections 10 and 12 are only misaligned to a 

A further object of the invention is to provide Mpe- mm0r W J U,C m na - 2 ™>? T ™^<g™ent has 

line repair system utilizing fittings attached to the darn. f °r™» « » ofm explosion occur. 

aged pipe wherein a strong mechanical connection to 25 would f Wt * e du ™g 

the damaged pipe is achieved having excellent sealing ™^ rC n 5r ^ H . t^T , m ; Sah ^ m ' nt Jlus : 

integrity, and which may be installed by average skilled !^J?JS2f w V £ SltUaUonS / f dama ^ d 

wort Arc pipe onentation which may be accommodated by the 

a L*- i u- ♦ r*u • • ^ invention. 

An additional object of the invention is to provide a ^ ^ , me k q( ^ fa 

pipeline repau^system rapidly adjustable to a^nuno- 30 ^ fon £ q{ / 

tSJ^S^^SJT f^r d ^Z Cm fittingslSandabridgingconduitsystem which include! 

system ncludes a plurality of relatively rotatable inter- a luraH of cond ^ ^ ^ d 

connected inserts highly resisttnt to axial separation. rf id brid m 16 and four angle P elbo ^ flttings 

In the practice of the myention the damaged section 18 )us four lin 2Q Sfiveral J ^ rf 

of a ruptured pipdine is cut out and the pipe is trimmed 35 16 ^ in the ^ * 

to provide squared ends^A fitting ; « applied to each pipe The identical fitti 15 ^ include a ^ havm a 

end utilizing an axially displaceable flange which com. ^dirty extending collar 22 and a tubular extension 24 

presses^ annular seal upon the damaged pipe mechani- having a cylindrica l m „ er sur f a ce. A flange 26 attaches 

caily affixmgAe fit^ t0 ^ 22 fey fl luraJi Qf circumferentiall 

tionship. The fitting includes an axially disposed exten- spaced ^ Mf ^ ^ coIlar is provide d with a coni- 

sion extending beyond the end of the pipe. ^ surface 30 while thc flange is fonned ^ ^ 

The bridging conduit system inserts include a pri- opposed complementary conical surface 32 which, te- 
rnary bridging conduit of a linear rigid configuration gtthcTt defme the chamber 34 having sides which di- 
having angularly disposed elbow sections relatively 45 verge in an inward direction. 

associated with the ends thereof. By rotation of the ^ elastomeric ring 36 is received within the cham- 

angle elbow sections a wide variety of angular relation- ber 34, and preferably, the ring is fonned of polyure- 

ships may be produced to align the ends of the bridging thane. 

system with the fitting extensions for attachment The normal inner diameter of the ring 36 is substan. 
lheret0 * . 50 equal to the outer diameter of the pipe 10 or 12, 
A sealing means in the form of couplings, seal rings and the fitting 15 may be inserted over the end of the 
and drive wires interconnect the components of the pipe portion when the bolts 28 are unloosened. Upon 
bridging system, and the bridging system with the fit- the fitting 15 being oriented on the associated pipe sec- 
tings, wherein relative rotation between the compo- tion as shown in FIG. 1, wherein the extension 24 ex- 
nents is possible for adjustment purposes, yet a fluid- 55 tends beyond the pipe end 14, the bolts 28 are tightened 
tight system is produced. Adjustment between the com- which compresses the tapered sides of the ring forcing 
ponents, and assembly of the components to the pipe- the seal ring inwardly which will deform the pipe sec- 
line, is accomplished with non-skilled personnel, and by tion inwardly to define a groove 38, and in this manner 
utilizing different lengths of primary bridging conduits a firm mechanical connection of the fitting to the associ- 
a wide variety of pipeline breaks can be quickly re- 60 ated pipe section is achieved, as well as an excellent 
P^red- fluid-tight seal. 

DESCRIPTION OF THE DRAWINGS UpOD measurin S the distance separating the pipe ends 

14, the installer assembles the appropriate conduit 

The aforementioned objects and advantages of the bridge system components. The bridge system 40 in- 

invention will be appreciated from the following de- 65 eludes the primary rigid linear conduit 16, and a plural- 

scription and accompanying drawings wherein: ity of angle elbows 18 having an offset of approximately 

FIG. 1 is an elevational view, partially sectioned, of a 20' . The conduit 16, and elbows 18, adjacent each end 

pipeline repair system in accord with the invention thereof are provided with an annular recess 42 for re- 



ceiving an O-ring 44, and a semi-circular groove 46 for 
receiving the drive pin 48, FIG. 5. 

A cylindrical coupling 20 is associated with adjacent 
elbows and the primary bridge conduit, and the cou- 
pling includes an inner cylindrical surface 50 for en- 5 
gagement by the O-rings 44, and also includes the outer 
portion of the drive pin groove 52. The couplings are 
provided with a tangential hole 54 whereby the drive 
pin 48 may be inserted when the grooves 46 and 52 of 
the coupling and conduits are aligned. 10 

Likewise, the fitting extensions 24 are provided with 
a drive pin groove 56 and tangential hole, not shown. 

The bridging system conduit and elbows are assem- 
bled by locating the O-rings 44 within the recesses 42 
and the couplings are placed upon the components such 15 
that an end-to-end abutting relationship between the 
conduit and elbows permits the couplings to be posi- 
tioned to align with the drive pin grooves of the conduit 
and elbow permitting insertion of the nylon drive pins 
48 to permanently interconnect adjacent conduits and 20 
elbows. This interconnection permits relative rotative 
movement between adjacent components, but prevents 
axial displacement therebetween. 

To permit assembly of the system to the pipeline 
several sequences of assembly may be used. For in- 25 
stance, the entire repair assembly may be assembled 
prior to the fittings 15 being tightened onto pipe por- 
tions. The extensions 24 are of great enough length so 
that one fitting 15 may be inserted on a pipe section 10 
or 12 a sufficient distance to permit the other fitting 15 30 
to be aligned with its adjacent pipe section and then the 
assembly moved in the opposite direction to place the 
second fitting upon its pipe section. Thereupon, the 
bolts 28 are tightened to compress the seal rings 36 upon 
the encircled pipe section. Another mode of assembly is 35 
to initially place the fittings 15 upon their associated 
pipe section, but not insert the drive pin 48 into one of 
the couplings 20 associated with the primary linear 
bridging conduit 16. The "loose" coupling is merely 
placed upon the conduit 16, and the uncoupled conduit 40 
end is aligned with the adjacent elbow end. Upon align- 
ment taking place due to transverse movement of the 
conduit or elbow, the coupling 20 is slipped over the 
elbow end, the drive pin grooves aligned and the drive 
pin inserted to complete the assembly. 45 

As a pair of angle elbows 18 are usually employed at 
each end of conduit 16 the relative rotative adjustment 
of the elbows permits a wide variety of angular relation- 
ships to be achieved, and the utilization of four angle 
elbows permits practically all pipeline breaks to be re- 50 
paired. Merely by rotating the elbows an infinite num- 
ber of angular relationships can be achieved and accu- 
rate alignment with misaligned pipe sections 10 and 12 
is readily accomplished without requiring special skills. 

The conduit 16, the angle elbows 18 and couplings 20 55 
may be formed of synthetic plastic or metal, the repair 
of the pipeline is of a permanent nature, and the repair 
components can be buried, if desired. Repair of a pipe- 
line with the apparatus of the invention produces no 
restrictions to fluid flow, and only average skills are 60 
required for installation. 
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It is appreciated that various modifications to the 
inventive concepts may be apparent to those skilled in 
the art without departing from the spirit and scope of 
the invention. 

We claim: 

1. A pipeline repair system for interconnecting the 
spaced and misaligned ends of a ruptured pipeline hav- 
ing a cylindrical exterior surface comprising, in combi- 
nation, a pair of tubular pipeline fittings each having 
' compression sealing means for producing a sealing con- 
nection to the exterior cylindrical surface of a pipeline 
end and a tubular cylindrical extension for extending 
beyond the associated pipeline end, a primary rigid 
linear bridging conduit having cylindrical ends located 
between said fittings, a pair of angle conduits having 
cylindrical ends located adjacent each end of said bridg- 
ing conduit and adjacent a pipeline fitting, each of said 
angle conduits having an outer cylindrical end and an 
inner cylindrical end, the axes of said cylindrical ends of 
an angle conduit intersecting and being angularly offset 
relative to each other, first rotatable sealing means seal- 
ing said inner cylindrical ends of an associated pair of 
angle conduits in rotatable aligned relationship whereby 
relative rotation of the associated angle conduits 
changes the angular relationship of said outer cylindri- 
cal ends of the associated angle conduits, second rotat- 
able sealing means defined upon said ends of said bridg- 
ing conduit rota tab I y sealing an outer end of each pair 
of associated angle conduits in communication there- 
with, and third rotatable sealing means rotatably sealing 
the other outer end of each pair of associated angle 
conduits to a pipeline fitting extension in communica- 
tion therewith to establish sealed communication be- 
tween the pipeline ends, said sealing means each includ- 
ing annular rotatable locking means interposed between 
the associated angle conduits, the associated bridging 
and angle conduits and the associated angle conduits 
and pipeline fitting extensions permitting relative rota- 
tion therebetween and preventing relative axial dis- 
placement thereof. 

2. In a pipeline repair system as in claim 1, said first 
and second rotatable sealing means including tubular 
couplings having internal cylindrical surfaces, and seal 
rings interposed between said couplings and the associ- 
ated angle conduit inner ends and the associated bridg- 
ing and angle conduit outer ends. 

3. In a pipeline repair system as in claim 2, said annu- 
lar rotatable locking means interposed between the 
associated couplings, bridging and angular conduits and 
fitting extensions preventing relative axial displacement 
thereof comprising aligned annular grooves defined in 
said couplings, bridging and annular conduits and fitting 
extensions, and a drive pin tangentially inserted into 
said aligned grooves conforming to the annular configu- 
ration thereof. 

4. In a pipeline repair system as in claim 1, said axes of 
said inner and outer cylindrical ends of a common angle 
conduit being offset approximately 20°. 

5. In a pipeline repair system as in claim 3, said drive 

pins being formed of a synthetic plastic material. 
***** 
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[57] ABSTRACT 

A gas flow control device including a body means de- 
fining an inlet, an outlet and a gas flow passage therebe- 
tween a main valve disposed in the passage and com- 



prising a primary valve movable between a closed posi- 
tion that prevents flow through the passage and an open 
position that permits flow therethrough; a primary dia- 
phragm operably connected to the primary valve and 
supported by the body means, the primary diaphragm 
defining within the body and separating a primary refer- 
ence chamber from a primary regulator chamber lo- 
cated in the passage and the pressure in the primary 
reference chamber exerting a force tending to open the 
primary valve; and a primary bias means biasing the 
primary valve toward its open position. Also included 
in the device is a secondary valve disposed in the pas- 
sage between the primary valve and the outlet, the 
secondary valve movable between a closed position 
that prevents flow through the passage and an open 
position that permits flow therethrough; a secondary 
diaphragm operably connected to the secondary valve 
and supported by the body, the secondary diaphragm 
defining with the body and separating a secondary ref- 
erence chamber from a secondary regulator chamber 
located in the passage and the pressure in the secondary 
regulator chamber exerting a force tending to close the 
secondary valve; a secondary bias means biasing the 
secondary valve toward the open position and a control 
passage providing communication between the primary 
reference chamber and the outlet 
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GAS FLOW CONTROL DEVICE 

BACKGROUND OF THE INVENTION 

This application relates generally to a gas flow con- 5 
trol device and, more particularly, to such a device in 
which full rated flow is preceded by a period of reduced 
flow that effects limited combustion in a burner. 

The safe operation of many gas burners, particularly 
those enclosed in relatively compact combustion cham- 10 
ben, requires a start-up period of reduced gas flow 
preceding full rated flow. During the period of reduced 
flow, there is developed sufficient draft through the 
combustion chamber to support combustion of the sub- 
sequent full rated flow. 15 

There have been developed and proposed various gas 
flow control devices, commonly known as stepped 
opening or slow opening valves that can delay full rated 
gas flow to a burner. Although many of these devices » 
effectively accomplish the desired delay in full rated 
flow, they suffer from a number of individual and col- 
lective disadvantages including, for example, critical 
operation characteristics and high construction costs. 
Examples of stepped opening valves are disclosed in „ 
U.S. Pat. Nos. 3,300,174; 3,386,467; 3,351,085; 
3,354,901; 3,502,101; 3,552,430, 3,578,243; 3,721,263; 
3,776,268; 3,800,823; 3,880,186; 3,896,857; 4,009,861; 
4,060,370; 4,217,928 and 4,254,796. 

The object of this invention, therefore, is to provide $q 
an improved, relatively low cost gas flow control de- 
vice that efficiently provides an initial period of reduced 
gas flow preceding full rated gas flow. 
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The invention is a gas flow control device including 
a body means defining an inlet, an outlet and a gas flow 
passage therebetween a main valve disposed in the pas- 
sage and comprising a primary valve movable between 
a closed position that prevents flow through the passage 40 
and an open position that permits flow therethrough; a 
primary diaphragm operably connected to the primary 
valve and supported by the body means, the primary 
diaphragm defining with the body and separating a 
primary reference chamber from a primary regulator 45 
chamber located in the passage and the pressure in the 
primary reference chamber exerting a force tending to 
open the primary valve; and a primary bias means bias- 
ing the primary valve toward its open position. Also 
included in the device is a secondary valve disposed in 50 
the passage between the primary valve and the outlet, 
the secondary valve movable between a closed position 
that prevents flow through the passage and an open 
position that permits flow therethrough; a secondary 
diaphragm operably connected to the secondary valve 55 
and supported by the body, the secondary diaphragm 
defining with the body and separating a secondary ref- 
erence chamber from a secondary regulator chamber 
located in the passage and the pressure in the secondary 
regulator chamber exerting a force tending to close the 60 
secondary valve; a secondary bias means biasing the 
secondary valve toward the open position and a control 
passage providing communication between the primary 
reference chamber and the outlet. During a start-up 
period the primary valve regulates outlet pressure at a 65 
reduced pressure while gas flow between the outlet and 
the primary reference chamber provides a subsequent 
increase in the outlet pressure. 



According to one feature of the invention the control 
passage comprises a check valve providing restricted 
flow from the outlet to the primry reference chamber 
and full flow from the primary reference chamber to the 
outlet. The restricted flow through the check valve 
controls the increase in outlet pressure while the full 
flow permits rapid dumping of the primary reference 
chamber after shut-off. 

According to other features of the invention, the 
device further includes a primary actuator coupled to 
the main valve and operable in a first state to prevent 
flow therethrough and operable in a second state to 
permit flow therethrough, and a secondary actuator 
coupled to the secondary valve and operable in one 
state to prevent flow therethrough and operable in an- 
other state to permit flow therethrough. The primary 
and secondary actuators permit control of the device by 
a thermostat 

According to one embodiment of the invention, the 
main valve comprises an auxiliary valve disposed in the 
passage between the inlet and the primary valve and the 
device further includes an actuator coupled to the auxil- 
iary valve and operable in a first state to prevent flow 
therethrough and operable in a second state to permit 
flow therethrough. The auxiliary valve facilitates rapid 
opening of the device by permitting the primary valve 
to remain open during shut-off. 

According to another embodiment of the invention, 
the device includes a vent valve connected between 
atmosphere and the primary reference chamber and 
adapted to normally vent the primary reference cham- 
ber and to close and allow a pressure increase therein in 
response to movement of the main valve to the open 
position. The vent valve facilitates rapid cycling of the 
device by both bleeding off pressure from the primary 
reference chamber and preventing the existence of a 
vacuum therein during quick re-starts of gas flow. 

DESCRIPTION OF THE DRAWINGS 

These and other objects and features of the invention 
will become more apparent upon a perusal of the fol- 
lowing description taken in conjunction with the ac- 
companying drawings wherein: 

FIG. 1 is a schematic cross sectional view of a gas 
flow control device in accordance with the present 
invention; and 

FIG. 2 is a schematic fragmentary cross sectional 
view of another embodiment of the device shown in 
FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Constructed in accordance with one embodiment of 
the invention is a gas flow control device 11 shown in 
FIG. 1. A casing body 12 defines an inlet 13 for connec- 
tion to a source of gas, an outlet 14 for connection to a 
combustion burner and a gas flow passage 15 therebe- 
tween. Disposed within the passage 15 for controlling 
gas flow therethrough is a main valve 16 assembly in- 
cluding a primary valve 17 and an auxiliary valve 18. 
The series connected primary valve 17 and auxiliary 
valve 18 are accommodated, respectively, by valve 
seats 19 and 21 defined by the body 12. Also disposed in 
the gas flow passage 15 between the primary valve 17 
and the outlet 14 is a secondary valve 22 accommodated 
by a valve seat 23. 

Operably connected to a stem 20 of the primary valve 
17 is a primary diaphragm 25 retained by the body 12. 



4,802,507 

3 4 

Together the primary diaphragm 25 and the body 12 primary reference chamber 27 and the primary spring 
define a primary regulator chamber 26 within the gas 29 retains the primary valve 17 in an open position, 
flow passage 15 and a primary reference chamber 27 Upon a call for gas, the primary solenoid 51 and 
separated therefrom by the primary diaphragm 25. In secondary solenoid 55 are energized to withdraw, re- 
response to pressure induced movement of the dia- 5 spectively, the plungers 52 and 56 and thereby open the 
phragm 25, the primary valve 17 is moved between a auxiliary valve 18 against the spring 53 and permit 
closed position engaging the seat 19 and preventing gas opening of the secondary valve 22 by the secondary 
flow through the passage 15 and an open position per- spring 36. Resultant gas flow from the inlet 13 through 
nutting gas flow therethrough. A primary bias spring 29 the open auxiliary and primary valves 18, 17 increases 
extends between the body 12 and the primary dia- 10 thc pressure in the primary regulation chamber 26. In 
phragm 25 and exerts thereon a force tending to open response thereto, the primary diaphragm 25 and the 
the primary valve 17. primary spring 29 function as a regulator to maintain a 

Operatively connected to a stem 30 of the secondary S* vcn pressure in the chamber 26. For example, the 

valve 22 and supported by the body 12 is a secondary primary diaphragm 25 and the primary spring 29 can be 

diaphragm 31. Together the body 12 and the secondary 15 selected to provide a given initial pressure in the pri- 

diaphragm 31 define a secondary regulator chamber 32 marv A° w chamber 26 of approximately 1} inches 

disposed in the flow passage 15 and a secondary refer- water column (W.C.). The secondary valve 22 also is 

ence chamber 33 separated therefrom by the secondary controlled by the secondary diaphragm 31 and the sec- 

diaphragm 31. In response to pressure induced move- ondary spring 36 to regulate pressure in the secondary 

ment of the secondary diaphragm 31, the secondary 20 rc 8 ulator chamber 32. Preferably the secondary dia- 

valve 22 is moved between a closed position engaging P^gm 31 and the secondary spring 36 are selected to 

the seat 23 and preventing gas flow through the flow hnii P™**™* m *e secondary regulator chamber 

passage 15 and an open position permitting flow there- !° l p ^f* n £? cd S™* 1 " P ressure of » for example, 

through. Extending between the secondary diaphragm 3 * mches W.C Thus, the initial given pressure in the 

31 and an adjustable threaded plug 35 in the body 12 is 25 pnma 7 flow camber 26 less any line pressure drop is 

a secondary bias spring 36. Produced on the secondary tr ^ nutte ? bv * e valvc 22 t0 thc ™Uet 14. 

diaphragm 31 by the secondary bias spring 36 is a force , 0,1 * out * et f 4 * t0 ^ a connccted burncr 

tending to open the secondary valve 22. Atmospheric <? ot J?' PXm *7* ^ Chan ? bcr 27 

pressure is iiiaintained in the secondary reference cham- » g™?f* ^ C °°^ TiS ? rcstnctl0n on * 

ber 33 by a vent orifice 37. 30 ficc V » Ae ? heck valvc Resultant increasing pres- 

A control passage 38 has one end communicating 8Urc m chamber 27 increases the 

with the outieVw and an opposite end coinmuniS 2* mn8 f PP ^ * T 1 ™"* 25 t0 

with the primary reference chamber Zf^SSSS f pnmary ^ w " P«"™ *> ^ease in 

pressure within the primary reference chamber 27. An : mfll .i v -ii ine u„ w r f. _- hwl Mt * ^ tUm 
enclos^joinsasection^of the control parage 38 3?i t "dSSJ to SHE 5 

^iSK?^* 8 ^ 7k"1 B P™«y"8^tor chamber 26 and the inlet to the sec! 
SS^^f2l?j£ 2? ^^ Ct T d * C ondarv valve 22 ' a maintained at a pressure determined 
^. i ^ ve P urged by a bias spnng 40 by ±c forees applicd £ the timaz ^ dia . 

"2 • d "5 <^ *e^o« «3. phragn, 35 by the primly bias spring 29 andtopres- 

S ££f ^fi « 11,10,1811 4116 ChCCk ^ 45 U a surethcn existing m the primary reference chamber 27. 
a 1 . . u , For the example given above, that operating pressure in 

r ±^T? h T* 1 ^ a / 1Un8 " !? *>» P rimar y chamber ^" approximate 5 

coupled to the auxiliary valve 18. In a first deenergized 4J inches W C. 

state of the primary solenoid 51. the plunger 52 retains Any subsequent deenergization of the primary sole- 
die auxiary valve 18 in a closed position to prevent gas noid 51 ^ the ^0^, mlmoid 55 m c ' losure 

flow through the passage 15. In a second energized state Q f the auxiliary valve 18 and the secondary valve 22 to 
ofthesolenorf51 t &eplunger52iswithdrawnaUowmg interrupt gas flow between the inlet 13 and the outlet 
opening of the auxiliary valve 18 to permit flow to the 50 14. The check valve 45 responds to the difference in 
passage IS. A secondary solenoid actuator 55 has a pressure between the primary reference chamber 27 and 
plunger 5* operatively coupled to the secondary valve the outlet 14 by moving against the spring 46 to open 
22. In one deenergized state of the solenoid 55. the the section 43 of the control passage 38. Accordingly, 
plunger 56 retains the secondary valve 22 in a closed gas pressure in the primary regulator chamber 27 is 
position to prevent fuel gas flow through the passage 55 quickly dumped into the outiet 14 to reestablish atmo- 
15. In another energized state of the solenoid 55 the spheric pressure within the primary reference chamber 
plunger is withdrawn to permit opening of the second- 27. The return to atmospheric pressure in the primary 
ary valve 22 by the secondary spring 36 and the second- reference chamber 26 allows the primary spring 29 to 
ary diaphragm 31. maintain the primary valve 17 in an open position pre- 

OPERATION 60 pared for a reopening of the auxiliary valve 18. 

... . , Illustrated in FIG. 2 is another embodiment 60 in 

in the absence of a call for gas at a burner (not shown) which parts identical to those of the embodiment 11 
connected to the outlet 14, the deenergized primary shown in FIG. 1 bear the same reference numerals. In 
solenoid 51 and secondary solenoid 55, respectively. the embodiment 60, the check valve 41 and the auxiliary 
retain the auxiliary valve 18 and the secondary valve 22 65 valve 18 of FIG. 1 are replaced by a vent valve 61 
m closed positions that prevent gas flow through the connected between the primary reference chamber 27 
flow passage 15. At such time, the same atmospheric and the outlet 14 by a vent passage 62. Also, the plunger 
pressure exists in the primary flow chamber 26 and the 52 of the primary solenoid actuator 51 is coupled di- 



4,802,507 



rectly to the primary valve 17 and the primary refer- 
ence chamber 27 communicates with the outlet 14 via a 
control passage 63 having a restriction orifice 64. A 
spring 65 extends between the body 12 and a skirt 66 on 
a stem 67 of the valve 61. The spring 65 exerts a closure 
force on the valve 61 and an annular seal 68 prevents 
flow between the inlet 13 and the primary reference 
chamber 27. Operatively connecting the vent valve 61 
to the solenoid 51 is an arm 71 mechanically coupled 
between the plunger 52 and the valve stem 67. The 
coupling between the primary solenoid 51 and the vent 
valve 61 is such that in response to a call for gas, the 
secondary valve 22 and the primary valve 17 are 
opened after which the vent valve 61 is closed. 

Operation of the embodiment 60 is similar to that 
described for the embodiment 11. However, in the ab- 
sence of the check valve 41, the vent valve 61 functions 
to relieve pressure in the primary reference chamber 27 
after closing of the primary valve 17 and thereby permit 



to 
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control passage means including a gas flow restric- 
tion providing restricted gas flow between said 
primary reference chamber and said outlet, said 
control passage means adapted to transmit to said 
primary reference chamber changes in the gas pres- 
sure at said outlet after a substantial delay provided 
by said gas flow restriction. 

2. A device according to claim 1 wherein said control 
passage means comprises a valve means providing said 
restricted flow from said outlet to said primary refer- 
ence chamber and full flow from said primary reference 
chamber to said outlet. 

3. A device according to claim 2 including primary 
actuator means coupled to said main valve and operable 
in a first state to prevent flow therethrough and opera- 
ble in a second state to permit flow therethrough. 

4. A device according to claim 3 including a second- 
ary actuator means coupled to said secondary valve and 
operable in one state to prevent flow therethrough and 
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a rapid recycling thereof. In addition, the open vent 20 operable in another state to permit flow therethrouah 
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valve 61 facilitates opening of the primary valve 17 by 
preventing an initial vacuum in the primary reference 
chamber 27. Subsequent closing of the vent valve 61 
permits a gradual pressure increase in the primary refer- 
ence chamber 27 via the restricted orifice 64 in the 
control passage 63. Thus, the restricted orifice 64 and 
the vent valve 61 provide for the embodiment of FIG. 
2 a stepped flow operation similarly provided in the 
embodiment of FIG. 1 by the check valve 41. 

Obviously, many modifications and variations of the 30 
present invention are possible in light of the above 
teachings. It is to be understood, therefore, that the 
invention can be practiced otherwise than as specifi- 
cally described. 
What is claimed: 35 
1. A gas flow control device comprising: 
a body means defining an inlet, an outlet, and a gas 

flow passsage therebetween; 
a main valve means disposed in said flow passage and 
comprising a primary valve movable between a 40 
closed position that prevents flow through said 
flow passage and an open position that permits 
flow therethrough; 
a primary diaphragm operably connected to said 
primary valve and supported by said body means, 45 
said primary diaphragm defining with said body 
means and separating a primary reference chamber 
from a primary regulator chamber located in said 
flow passage; pressure in said primary reference 
chamber exerting a force tending to open said pri- 
mary valve; 

a primary bias means biasing said primary valve 
toward said open position; 

a secondary valve disposed in said flow passage be- 
tween said primary valve and said outlet, said sec- 
ondary valve movable between a closed position 
that prevents flow through said flow passage and 
an open position that permits flow therethrough; 

a secondary diaphragm operably connected to said 
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5. A device according to claim 1 wherein said pri- 
mary bias means and said primary diaphragm are 
adapted in response to initial flow between said inlet 
and said primary regulator chamber to limit the pres- 
sure therein to a given level and to provide a stepped 
increase in the pressure therein in response to a delayed 
increase in pressure in said primary reference chamber 
produced by gas flow thereto through said control 
passage from said outlet. 

6. A device according to claim 5 wherein said second- 
ary bias and said secondary diaphragm are adapted to 
limit the pressure in said secondary regulator chamber 
to a predetermined level greater than said given level. 

7. A device according to claim 6 wherein said second- 
ary reference chamber is vented to the atmosphere. 

8. A device according to claim 6 wherein said control 
passage means comprises a check valve means provid- 
ing said restricted flow from said outlet to said primary 
reference chamber and full flow from said primary 
reference chamber to said outlet. 

9. A device according to claim 1 wherein said main 
valve further comprises an auxiliary valve disposed in 
said flow passage between said inlet and said primary 
valve. 

10. A device according to claim 9 including an actua- 
tor means coupled to said auxiliary valve and operable 
in a first state to prevent flow therethrough and opera- 
ble in a second state to permit flow therethrough. 

11. A device according to claim 1 wherein said con- 
trol passage means comprises a restricted passage and 
including vent means for venting said primary reference 
chamber after movement of said main valve means into 
said closed position. 

12. A device according to claim 11 wherein said vent 
means comprises a normally open vent valve between 
atmosphere and said primary reference chamber, said 
vent valve closing in response to movement of said main 
valve to said open position. 

13. A device according to claim 12 including primary 



secondary valve and supported by said body 60 actuator means coupled to said main valve and operable 



means, said secondary diaphragm defining with 
said body means and separating a secondary refer- 
ence chamber from a secondary regulator chamber 
located in said flow passage, pressure in said sec- 
ondary regulator chamber exerting a force tending 65 
to close said secondary valve; 
a secondary bias means biasing said secondary valve 
toward said open position; and 



in a first state to prevent flow therethrough and opera- 
ble in a second state to permit flow therethrough. 

14. A device according to claim 13 wherein said vent 
valve comprises operator means responsive to a change 
in said primary actuator from said first state to said 
second state. 

15. A device according to claim 14 wherein said 
primary bias means and said primary diaphragm are 
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adapted in response to initial flow between said inlet ence chamber from a secondary regulator chamber 

and said primary regulator chamber to limit the pres- located in said passage, pressure in said secondary 

sure therein to a given level and to permit an increase in regulator chamber exerting a force tending to close 

the pressure therein in response to increased pressure in said secondary valve; 

said primary reference chamber produced by flow 5 a mechanical secondary bias means coupled to said 
th ^ A fi "? n . said outle V. . secondary valve and applying thereto a mechanical 
16. A device according to claim 15 wherem said force biasing said secondary valve toward said 
se^ndary -bias > and said secondary diaphragm are open position said secondary bias means being 
'SI ?. iV re&S ^ C t m f* flow manually adjustable so as to permit selective varia- 
chamber to a predetermined level greater than said 10 tion m me mechamcaJ force applied to said second- 
given level. valve; ^ 

n^SZ^Zt^ Claim Passa « e mcans P rovidin 8 communication 

pnmary bias means and said primary diaphragm are between said primary reference chamber and said 

adapted m response to imtud flow between said inlet oudet, said controlpassage means incigaJ! 

and said primary reguktor chamber to limit the pres- 15 flow rcstriction rcstricted " ai ^ w g 

sure therein to a given level and to permit an increase in tWM ^ er%:A r , i_ _/ v, 

the pressure therein in response to Creased pressure in ou^ ^ ^ ^ 

said primary reference chamber produced by flow 0Utlet t0 K***™ 1 t0 said P nmarv rcf ' 

meretotoni said outlet P * erenc^ chamber changes m the gas pressure at said 

18. A device according to claim 17 wherein said 20 ° Utict * substantial delay P"™ded by said gas 
secondary bias and said secondary diaphragm are now restriction. 

adapted to limit the pressure in said secondary regulator 20 \ l * ^"^8 to claim 19 wherein said 

chamber to a predetermined level greater than said s f ond f y L and 881(1 secondary diaphragm are 

given level. adapted to limit the pressure in said secondary regulator 

19. A gas flow control device comprising: 25 cham ^ r *? a Predetermined level greater than said 
a body means defining an inlet, an outlet, and a gas e ** . 

flow passage therebetween; 2lm A device according to claim 20 wherein said 

a main valve means disposed in said passage and com- secondary reference chamber is vented to the atmo- 

prising a primary valve movable between a closed Sp ^ re * A ■ . 

position that prevents flow through said passage 30 a A device according to claim 19 wherein said 

and an open position that permits flow there- secondary reference chamber is hermetically sealed 

through; from said gas flow passage so as to prevent the flow of 

a primary diaphragm opcrably connected to said Sas therebetween, 

primary valve and supported by said body means, A device according to claim 19 wherein said 

said primary diaphragm defining with said body 35 prHnary bias means and said primary diaphragm are 

means and separating a primary reference chamber adapted in response to initial flow between said inlet 

from a primary regulator chamber located in said and said primary regulator chamber to limit the pres- 

passage, pressure in said primary reference cham* sure therein to a given level and to provide a stepped 

ber exerting a force tending to open said p rimar y increase in the pressure therein in response to a delayed 

valve; 40 increase in pressure in said primary reference chamber 

a primary bias means biasing said primary valve produced by gas flow thereto through said control 

toward said open position; passage and from said oudet. 

a secondary valve disposed in said passage between 24. A device according to claim 23 wherein said 

said primary valve and said outlet, said secondary secondary bias and said secondary diaphragm are 

valve movable between a closed position that pre- 45 adapted to limit the pressure in said secondary regulator 

vents flow through said passage and an open posi- chamber to a predetermined level greater than said 

tion that permits flow therethrough; given level. 

a secondary diaphragm operably connected to said 25. A device according to claim 24 wherein said 

secondary valve and supported by said body secondary reference chamber is vented to the atmo- 

means, said secondary diaphragm defining with 50 sphere. 

said body means and separating a secondary refer- * * * * • 
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[57] ABSTRACT 

A testable backflow prevention assembly provided with 
a means for preventing unauthorized access to water 
within the assembly throughout the differential pressure 
gradient of the assembly; comprising: a means for lock- 
ing the valves of the test cocks, a means for lockably 
securing the test cocks to the backflow prevention as- 
sembly body, and a means for preventing cessation of 
water pressure within the backflow prevention assem- 
bly. 

9 Claims, 5 Drawing Sheets 
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TAMPER PROOF BACKFLOW PREVENTION 
ASSEMBLY 

BACKGROUND OF THE INVENTION 

1. Field of Invention 

This invention relates to testable potable water back- 
flow prevention assemblies and the risk of contamina- 
tion to a potable water supply they pose by virtue of the 
differential pressure gradient inherent to these devices 
and the ease with which one may access the water along 
the differential pressure gradient. This invention pre- 
vents unauthorized access to the potable water supply 
along the differential pressure gradient of testable back- 
flow prevention assemblies. 

2. Description of the Prior Art 
Testable backflow prevention devices are installed on 

potable water lines to prevent contamination of the 
drinking water supply. They are commonly installed 
after the water meter serving facilities such as high-rise 
buildings, shopping malls, hospitals, schools, airports, 
dairies, bottling plants, farms, laboratories, pharmaceu- 
tical plants, nursing homes, military bases and commer- 
cial and industrial complexes. 

Testable backflow prevention devices work by means 
of multiple check valves and, often, additional devices. 
There is a differential pressure across any properly 
operating check valve assembly. Test cocks are located 
before and after each check valve in testable devices; so 
as to make sure they are operating properly and will 
prevent backflow of potentially contaminated water. 
Although test cocks are intended only for testing the 
device, and then only by authorized technicians, their 
significance and function is not generally understood. It 
is common to see hose bibs and other connections made 
directly to the test cocks; although such connections are 
strictly prohibited by water purveyors. These devices 
are sometimes by-passed, either intentionally or inad- 
vertantly, by connecting two or more test cocks b^a^' 
common hose or pipe. The hazard of such connections 
is generally not perceived but is usually substantial. This 
'Tamper-Proof Backflow Prevention Assembly" is 
specifically designed to mitigate this hazard as well as 
provide a suitable level of backflow prevention. 

U.S. Pat. No. 3,173,439 to D. G. Griswold et al, 
shows the operation of a reduced pressure principle 
backflow preventer; generally considered a very pro- 
tective type of testable backflow prevention device. 
There is a differential pressure gradient along this type 
of backflow prevention assembly and three of the four 
test cocks along this device will show a different level 
of pressure. U.S. Pat No. 3,724,487, to Hunter, and U.S. 
Pat No. 3,918,477, to Grams, are examples of some 
other backflow prevention assemblies. 

The concept of safety sealing is not new. U.S. Pat 
No. 2,069,849 to P. Rich, illustrates a protector cap for 
a spigot With respect to security, locking devices of all 
sorts have been made; including the mortise and tenon 60 
types used to lock such things as automobile wheel rims 
to fire hydrant caps. More applicable to this patent 
application is U.S. Pat. No. 3,090,218 to H. A. Birkness. 
However the application and type of "Locked Safe 
Valve" of H. A. Birkness is substantially different in 
several respects. Most notably, it is not specific to or 
made a part of a backflow prevention assembly. Fur- 
thermore, it covers only a specific type of valve and 
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locking mechanism, not found in backflow prevention 
assembly test cocks or this application. 

My previous U.S. patent application titled "Water 
Access Preventer", Ser. No. 254,574, Filed Oct 7, 1988, 
now U.S. Pat. No. 4,878,515, is the first to address the 
subject of mitigating the risk of contamination of pota- 
ble water within testable backflow prevention assem- 
blies. The "Water Access Preventer" is a retrofit device 
for existing testable backflow prevention assemblies. 
Unlike my previous "Water Access Preventer", this 
new patent application is for a totally new, and com- 
plete, tamper-proof, backflow prevention assembly. 
Disclosure document No. 211783 of September 1988 
discloses essential elements of the "Water Access Pre- 
venter" mentioned above as well as this new 'Tamper- 
Proof Backflow Prevention Assembly." 

SUMMARY OF THE INVENTION 

An object of the invention is to prevent unauthorized 
access to the water within a testable backflow preven- 
tion assembly. 

A further object of the invention is to prevent siphon- 
age of contaminated fluid into the drinking water sup- 
ply. 

A further object of the invention is to prevent con- 
tamination of a potable water line. 

A further object of the invention is to prevent unau- 
thorized use of water. 

A further object of the invention is to maintain pres- 
sure throughout the differential pressure gradient of a 
testable backflow prevention assembly. 

A further object of the invention is to prevent dis- 
charge of water through improper shut-off of a testable 
backflow prevention assembly. 

A further object of the invention is to prevent theft of 
all or part of a testable backflow prevention assembly. 

A further object of the invention is to be inconspicu- 
ous. 

Other objects and advantages of the invention will 
become apparent from the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the invention may be more readily un- 
derstood, reference will now be made to the accompa- 
nying drawings which show one embodiment thereof 
by way of example and in which: 

FIG. 1 is a front elevation view showing a typical 
installation. 

FIG. 2 is a front elevation view in partial section. 
FIG. 3 is a top elevation view of a test cock. 
FIG. 4 is a side sectional view of a test cock taken 
along line 4—4 of FIG. 3. 
FIG. 5 is a front elevation view of a test cock. 
FIG. 6 is an elevation view of the tenon key. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Before explaining the present invention in detail it is 
to be understood that the invention is not limited in its 
application to the accompanying drawings, since the 
invention is capable of other embodiments and of being 
practiced or carried out in various ways. Also, it is to be 
understood that the phraseology or terminology em- 
ployed herein is for the purpose of description and not 
limitation. 

Referring now to the drawings wherein like refer- 
ence numerals refer to like and corresponding parts of 
throughout the several views, the preferred embodi- 
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ment of the invention is disclosed in FIG. 1 through 6 
inclusive. 

The invention includes an upstream gate valve 1, 
downstream gate valve 2, between which is located a 
primary check valve 3, secondary check valve 4 and a 5 
zone differential pressure sensing valve 6 that monitors 
the pressure differential across the primary check valve 
3, and, when this differential pressure decreases to 
within a given value, opens a relief valve 7 that dis- 
charges water between the primary check valve 3 and 10 
secondary check valve 4 through a discharge port 8, 
and allows air to enter through the air inlet valve 9 
thereby preventing back siphonage. 

Upstream of the upstream gate valve 1 is a test cock 
5 that provides direct access to the water within the 15 
device. Another test cock 5 is located between the up- 
strean gate valve 1 and the primary check valve 3. 
Another test cock 5 is located between the primary 
check valve 3 and the secondary check valve 4. An- 
other test cock 5 is located between the secondary 20 
check valve 4 and the downstream gate valve 2. Due to 
the pressure gradient across the check valves, if a hose 
were connected to two or more test cocks, water would 
flow through the hose and entrain any liquid connected 
to the hose system. The variety of potential hazardous 
connections is numerous. 

A test cock 5 comprises a test cock opening 12, ball 
valve 13, ball valve stem 14, ball valve seat 16, ball 
valve retainer 17, and the ball valve stem mortise 15 ^ 
which prevents the test cock's ball valve stem 14 from 
being turned without the tenon key 25 which has a 
tenon 26 designed to mate with the ball valve stem 
mortise 15. This same tenon 26 may be used to secure 
the stem lock nut 22 with a stem lock nut mortise 11 to 35 
a gate valve stem 19 which prevents the gate valve 
handle 21 from being removed or the tubular extension 
sleeve 18 from being removed; the tubular extension 
sleeve 18 having a primary role of preventing closure of 
the upstream gate valve 1 which lies within the gate 40 
valve housing 20. To prevent the removal of a test cock 
5 the securing bolt 23 locks the test cock 5 to the back- 
flow prevention assembly body 27 by securing the test 
cock flange 10. The securing bolt 23 lies within the 
flange foramina 28 of the test cock flange 10 thereby 45 
preventing its removal without a tenon key 25. A tenon 
key 25 with tenon 26 that mates with the securing bolt 
mortise 24 of the securing bolt 23 is required to remove . _ 
a test cock 5 from the backflow prevention assembly 
body 27. 50 

I claim as my invention: 

1. A testable backflow prevention assembly, provided 
with a means to access the water within the assembly by 
those authorized such access, comprising: an upstream 
gate valve, a primary check valve, a secondary check 55 
valve, a zone differential pressure sensing valve, a relief 
valve, a discharge port, a downstream gate valve, a test 
cock located upstream of the upstream gate valve, a test 
cock located between the upstream gate valve and the 
primary check valve, a test cock located between the 60 
primary check valve and the secondary check valve, 
and a test cock located between the secondary check 
valve and the downstream gate valve; wherein said test 
cocks are equipped with a locking valve such that a key 
is required to unlock and open the valve of the test 65 
cock, and, wherein, the test cocks are locked to the 
backflow prevention assembly body by means of a lock- 
ing mechanism, said locking mechanism requiring a key 



in order to permit removal of a test cock from the back- 
flow prevention assembly body. 

2. The testable backflow preventing assembly of 
claim 1, wherein the locking valves of said test cocks 
are comprised of: a valve stem which actuates the valve 
of the test cock, wherein the valve stem is equipped 
with a mortise that mates with a tenon key such that the 
valve stem can not be moved without the tenon key. 

3. The testable backflow prevention assembly of 
claim 1, wherein the means for locking a test cock to the 
backflow prevention assembly body comprises: a flange 
on the test cock for a securing bolt, a securing bolt with 
a securing bolt mortise which secures the test cock to 
the backflow prevention assembly body, said securing 
bolt requiring a tenon key for removal from the back- 
flow prevention assembly body, thereby facilitating 
removal of said test cock. 

4. A testable backflow prevention assembly, provided 
with a means to access the water within the assembly by 
those authorized such access, comprising: an upstream 
gate valve, a primary check valve, a secondary check 
valve, a downstream gate valve, a test cock located 
upstream of the upstream gate valve, a test cock located 
between the upstream gate valve and the primary check 
valve, a test cock located between the primary check 
valve and the secondary check valve, and a test cock 
located between the secondary check valve and the 
downstream gate valve; wherein said test cocks are 
equipped with a. locking valve such that a key is re- 
quired to unlock, and open the valve of the test cock, 
and, wherein, the test cocks are locked to the backflow 
prevention assembly body by means of a locking mech- 
anism, said locking mechanism requiring a key in order 
to permit removal of a test cock from the backflow 
prevention assembly body. 

5. The testable backflow prevention assembly of 
claim 4, wherein the locking valves of said test cocks 
are comprised of: a valve stem which actuates the valve 
of the test cock, wherein the valve stem is equipped 
with a mortise that mates with a tenon key such that the 
valve stem can not be moved without the tenon key. 

6. The testable backflow prevention assembly of 
claim 4, wherein the means for locking a test cock to the 
backflow prevention assembly body comprises: a flange 
on the test cock for a securing bolt, a securing bolt with 
a securing bolt mortise which secures the test cock to 
the backflow prevention assembly body, said securing 
bolt requiring a tenon key for removal from the back- 
flow prevention assembly body, thereby facilitating 
removal of said test cock. 

7. A testable backflow prevention assembly, provided 
with a means to access the water within the assembly by 
those authorized such access, comprising: an upstream 
gate valve, a primary check valve, an air inlet valve, a 
downstream gate valve, a test cock located between the 
upstream gate valve and the primary check valve, and a 
test cock located between the primary check valve and 
the air inlet valve; wherein said test cocks are equipped 
with a locking valve such that a key is required to un- 
lock and open the valve of the test cock, and, wherein, 
the test cocks are locked to the backflow prevention 
assembly body by means of a locking mechanism, said 
locking mechanism requiring a key in order to permit 
removal of a test cock from the backflow prevention 
assembly body. 

8. The testable backflow prevention assembly of 
claim 7, wherein the locking valves of said test cocks 
are comprised of: a valve stem which actuates the valve 



4,945,940 



of the test cock, wherein the valve stem is equipped 
with a mortise that mates with a tenon key such that the 
valve stem can not be moved without the tenon key. 

9. The testable backflow prevention assembly of 
claim 7, wherein the means for locking a test cock to the 
backflow prevention assembly body comprises: a flange 
on the test cock for a securing bolt, a securing bolt with 



a securing bolt mortise which secures the test cock to 
the backflow prevention assembly body, said securing 
bolt requiring a tenon key for removal from the back- 
flow prevention assembly body, thereby facilitating 
removal of said test cock. 
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[57] ABSTRACT 

A backflow preventer assembly is provided, which 
allows for connection of the assembly to the variety of 
water line configurations. The valve device is attached 
to at least one rotatable, sealing flange which is rotat* 
able from an in-line configuration to an L-shapcd con- 
figuration. A rotating sealing flange is provided at each 
of the inlet opening and outlet opening of the valve 
device. A stop valve is positioned in each of the rotating 
flanges. 

3 Claims, 3 Drawing Sheets 
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MULTIPLY CONFIGURABLE BACKFLOW 
PREVENTER 

BACKGROUND OF THE INVENTION 5 

The present invention relates to a backflow preventer 
which can be placed in a multitude of configurations, 
and particularly to a backflow preventer with rotatble 
inlet and outlet fittings. 

Check valves are well known for use in assuring that 10 
a flow through a conduit occurs only in a predefined 
direction. Check valves are used, for example, in back- 
flow prevention assembly to prevent backflow of one 
fluid body into another. Backflow prevention is used in 
connection with protecting potable water supplies from 15 
contaminants which could otherwise be introduced via 
back siphonage or back pressure. Backflow valves thus 
are check valves which are designed to accommodate 
pressures commonly encountered in water supplies, 
such as about 150 psi or more. 20 

Typically, a check valve is designed to maintain its 
open configuration as long as there is flow through the 
valve. Once the flow stops or the line pressure drops 
below a predetermined value, the check valve closes. 

Check valves are typically provided with an inlet 25 
opening and an outlet opening, but having only a single 
predefined configuration of the inlet and outlet open- 
ings. Accordingly, when such a backflow preventer is 
to be installed in a water line, various couplings, fittings, 
elbows, and the like are used to install the backflow 30 
preventer such that the outlet from the water line can be 
matingly connected to the backflow preventer inlet, 
and so that the backflow preventer outlet can be mat- 
ingly connected to the downstream water line. When 
upstream or downstream stop valves are desired, they 35 
are provided as components which must be separately 
installed. The requirement for such elbows, fittings, 
valves, and the like creates a number of costs in connec- 
tion with installation of previous backflow preventers. 
There is a materials cost in providing such couplings, 40 
fittings, etc. There is also a labor cost involved in select- 
ing the appropriate couplings and fittings from the large 
number which are available, and installing these fittings 
to mate the backflow preventer with the water line. 
There is further a maintenance cost, because each cou- 45 
pling which must be added to achieve the desired con- 
figuration represents a potential point of leakage. 

Typical previous backflow preventers are connected 
to water lines in an in-line or right-angle position. This 
connection configuration makes it relatively easy to SO 
defeat the backflow preventer using straight line, 90* 
elbow or spool connectors. Therefore, in previous sys- 
terns, there was a problem with users removing back- 
flow preventer and replacing them with piping, e.g., to 
reduce pressure head loss or, during backflow, prevent 55 
maintenance or repair, thus endangering the water sup- 
ply. 

SUMMARY OF THE INVENTION 

The present invention includes the recognition of the 60 
problems of previous backflow preventers, and particu- 
larly the requirement for selection, installation, and 
maintenance of additional couplings, fittings, and the 
like. According to the present invention, a backflow 
preventer assembly is provided which has movable 65 
components so that the assembly can be placed in a 
number of configurations to provide for ease of installa- 
tion or removal from a water line. At least one fitting is 
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provided which is rotatable about its opening from a 
first in-line configuration to a second perpendicular 
configuration. Preferably, the backflow preventer as- 
sembly includes one such rotatable fitting at the back- 
flow preventer inlet and another at the backflow pre- 
venter outlet. In this way, the assembly can be placed in 
an in-line configuration, first and second L-shaped con- 
figurations, and a U-shaped configuration. By providing 
fittings which lie in a non-standard 45* configuration, 
undesirable replacement of backflow preventers with 
non-preventing pipes is made more difficult and is thus 
discouraged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a side elevational view of the backflow 
preventer in a first L-shaped configuration; 

FIG. IB is a side elevational view of the backflow 
preventer assembly in a second L-shaped configuration; 

FIG. 1C is a side elevational view of the backflow 
preventer assembly in an in-line configuration; 

FIG. ID is a side elevational view of the backflow 
preventer assembly in a U-shaped configuration; 

FIG. 2 is a top plan view of the device of FIG. ID; 
and 

FIG. 3 is a cross-section taken along line 3 — 3 of FIG. 

2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1A depicts the backflow preventer assembly of 
the present invention in a first L-shaped configuration 
10. A first valve housing 12 and a second valve housing 
14 are used to house first and second backflow pre- 
venter valves 15a, 156. A number of types of backflow 
preventer valves are usable as generally known in the 
art One example of such a valve is that shown in FIG. 
3. 

Each of the housings 12, 14 is in the form of a conduit. 
The first housing 12 has a first opening 16 (FIG. 3) lying 
in a first plane 18, and a second outlet opening 20 lying 
in a second plane 22. The second plane 22 is perpendicu- 
lar to the first plane 18. The second housing 14 has an 
inlet opening 24 lying parallel to the second plane 22. 
The second housing 14 has an outlet opening 26 lying in 
a third plane 28a. 

Inside each of the first and second housings 12, 14 is 
a valve, the valves being configured to operate as a 
check valve system. As is well known in the art, a num- 
ber of types of valves can be used for check valve pur- 
poses. In the depicted embodiment, the inlet check 
valves 102c, 1026 include valve disks 104a, 1046 which 
are urged toward valve seats 106a, 1066 by springs 
108a, 1086. When flow stops or the line pressure drops 
below a predetermined value, the check valves 102a, 
1026 are forced into the closed position depicted in 
FIG. 3 by the springs 108a, 1086. When the line pres- 
sure exceeds a predetermined value, it overcomes the 
urging of the springs 108a, 1086, and the check valves 
102a, 1026 open, permitting the flow through the valve 
opening 16 through the first check valve 102a, out of 
the exit opening 20 through the entrance opening 24 of 
the second check valve 1026, through the second check 
valve and out the exit opening 130 to enter the conduit 
132. 

As depicted in FIG. 2. a relief valve 170 extends 
outward from the first valve housing 12. The relief 
valve 170 is provided in order to discharge possibly 
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contaminated water into the atmosphere, to prevent its vice 338. This connection provides for rotation of the 
entering the water source. The relief valve 170 is op- first fitting 344 with respect to the valve device 338 by 
tional in the sense that a backflow preventer can be loosening or removing the bolt clamp 451a, rotating the 
designed which does not include a relief valve 170. fitting 344, and retightening bolt clamp 451a by tighten- 
When a relief valve is included, a number of configura- 5 ing the bolts passing through the bolt clamp 451a. In 
tions can be used, as is well known in the an. In the this way, a number of different configurations of the 
configuration depicted, an inlet opening 172 is in fluid first fitting 344 with respect to the valve device 338 are 
communication with the interior volume 174 of the first obtained while maintaining the 45* orientation of the 
check valve. In the closed configuration of the relief axis 348 with respect to the first plane 18, and providing 
valve depicted, a seating disk, such as a nitrile disk, 176 10 for a fluid seal. 

seats against the edge of the opening 172 by virtue of In the preferred embodiment, a stop valve 453 is 

water pressure in an upper chamber 178. The upper disposed inside or upstream from the first fitting 344. 

chamber 178 is in fluid communication with the region Although in FIG. la-lo\ the stop valve 453 is depicted 

upstream of the first check valve via a conduit 182, as attached colineariy with and upstream from the first 

which connects with an opening 184 in the first valve 15 fitting 344, in another embodiment of the present inven- 

housing 12. A diaphragm 186 forces a spring-loaded tion, the stop valve 453 is formed as an integral part of 

piston 188 into the closed position depicted in FIG. 2. the fitting 344. The stop valve can be any of a number 

When the pressure at the upstream location 182 falls of well known valve designs, including a ball valve, a 

below a predetermined level with respect to the pres- gate valve, or, preferably, a globe valve. Preferably, the 

sure in the valve interior 174, such as a pressure differ- 20 stop valve 453 can be manually opened or closed by 

ential of about 3 psi (about 20 kPa), the spring 192 moving an external handle 456. A second test cock 496 

causes the piston 188 to move away from the opening is provided upstream of the stop valve 453 in order to 

172 to permit discharge of water to the atmosphere. provide a position for pressure testing. 

A valve conduit 132 (FIG. 1A) leads away from the The second fitting 346 has first and second openings 

outlet 26 of the second valve housing 14. The valve 25 558, 560, with the first opening 558 attached to the 

conduit 132 has a first opening 130 which lies in the outlet opening 234 of the valve device 338. The first 

third plane 28a. The valve conduit 132 is preferably opening 558 lies in a plane 659a, which is inclined to the 

fixedly attached to the second housing 14, such as by longitudinal axis 350 at an angle 7596 of about 45*. The 

welding, bolting, clamping, or by integral formation plane 759 of the first opening 558 lies in the plane of the 

therewith. The valve conduit 132 has a second opening 30 valve device outlet opening 236. The plane 59 of the 

234 lying in a fourth plane 236. The fourth plane 236 is second opening 355 is perpendicular to the longitudinal 

parallel to the second plane 22 and perpendicular to the axis 350. The plane of the second opening 759 is thus 

first plane 18 and third plane 28a. A first test cock 294 inclined to the plane of the first opening 236 at an angle 

is connected to the conduit 132 in order to provide a 760a of about 45*. 

position for pressure testing, e.g., by connecting a dif- 35 The second fitting 346 is rotatably and sealingly at- 

ferential pressure gauge. tached to the outlet opening 234 of the valve device 338 

The first housing 12, second housing 14, and valve in a manner similar to the attachment of the first cou- 

conduit 132 form a valve device 338 whose inlet is the pling 344 to the valve device 338 depicted in FIG. 3. 

inlet opening 16 of the first valve housing 12, and whose The second fitting 346 preferably has disposed 

outlet is the outlet 234 of the valve conduit 132. The 40 therein or downstream therefrom a second stop valve 

inlet and outlet openings 16, 234 are preferably circular 761 similar to that described above in connection with 

in shape. The valve device inlet and outlet openings 16, the first fitting 344, and operable by a handle 762. Al- 

234 define a first longitudinal axis 340 of the valve de- though, in the embodiment depicted in FIGS, la-lo 1 , 

vice 338 which passes through the centroids 341a, 3416 the stop valve 761 is depicted as attached colineariy 

of the valve device openings 16, 234. The plane of the 45 with and upstream from the second fitting 346, in an- 

inlet opening 18 and the outlet opening 236 are disposed other embodiment the stop valve 761 is formed as an 

at an angle, with respect to each other, of about 90*. integral part of the fitting 346. 

Attached to the inlet and outlet openings 16, 234 of The configuration depicted in FIG. 1A is useful for 
the valve device 338 are first and second fittings 344, attachment of the backflow preventer assembly 10 to 
346. Each of the fittings 344, 346 has a longitudinal axis 50 water lines (not shown) which are disposed at a 90* 
348, 350. The first fitting 344 has first and second open- angle with respect to each other. In order to connect 
ings 352, 354. The first opening 352 of the first fitting the backflow preventer assembly to a water line which 
344 lies in a plane 354a which meets the longitudinal has an inline configuration, the second fitting 346 is 
axis 348 at an angle 354* of about 45\ The first opening rotated about the valve device outlet opening 234 to 
352 of the first fitting 344 lies in the same plane 18 as the 55 assume the in-line configuration 10b depicted in FIG. 
valve device input opening 16. The second opening 354 1C for use in connection with substantially colinear 
is in a plane 355 perpendicular to the longitudinal axis water lines. The in-line configuration can be recon- 
348. The plane of the second opening 355 is thus in- figured to a second L-shaped configuration 10c, as de- 
clined to the plane of the first opening 18 at an angle picted in FIG. IB, by rotating the first fitting 344 about 
355a of about 45\ 60 the valve device opening 16 to assume the configuration 

The first fitting 344 is attached to the valve device shown in FIG. IB. The configuration of FIG. IB can be 

338 by a rotatable mating relationship between the inlet changed to a U-shaped configuration by rotating the 

opening 16 of the valve device 338 and the first opening second fitting 346 about the valve device outlet opening 

352 of the first fitting 344. An O-ring 451 provides a 234 to assume the configuration 10o\ depicted in FIG. 

leakproof seal. The first fitting 344 and valve device 338 65 ID, for use in connection with substantially parallel 

are held together in a sealing relationship by a bolt water lines. 

clamp 451a (FIG. 2) which compresses the respective In the depicted embodiment, a first length 810 is 

flanges 4516, 451c of the first fitting 344 and valve de- defined by the distance between the axes 348, 350 of the 
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first and second fittings 344, 346. A second length 112 
represents the overall length of the device, including 
the stop valves 453, 761. A first height 814 is defined by 
the distance from the lowermost extent of the stop 
valves 453, 761 to the uppermost extent of the first and 5 
second fittings 344, 346. A second height 816 is defined 
by the distance from the uppermost point of the first and 
second fittings 344, 346 to the uppermost extent 818 of 
the device. A first depth clearance 820 is defined by the 
distance from the longitudinal axis 340 to the outward- 10 
most extent 822 of the relief valve 170. The value of the 
various dimensions for the device will be a function of 
the nominal water-line fitting diameter 824, as can be 
seen in Table 1. 



TABLE 1 
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(12-70) 
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A number of variations and modifications of the in- 30 
vention can be used. Backflow preventer valves other 
than those described can be used, provided they are 
effective for use as backflow preventers, i.c, provide a 
check valve function at pressures encountered in pota- 
ble water supplies. A single backflow preventer valve 35 
or three or more backflow preventer valves can be 
provided in the valve device 338. The valves can be 
provided in configurations other than the T-shaped 
configuration shown, and the valve conduit may not be 
needed in some of those configurations, as long as the 40 
angles of the valve device inlet and outlet openings 
cooperate with the angles of the rotatable fittings, to 
produce in-line and L-shaped configurations upon rota- 
tion of the fittings. 

Although the invention has been described by way of 43 
a preferred embodiment and various modifications, 
other variations and modifications can be used, as will 
be apparent to those skilled in the art, the invention 
being described in the following claims. ~ 
What is claimed is: 50 
1. A backflow preventer assembly, comprising: 
backflow preventer valve means; 
a housing for said valve means having a fluid inlet 
first end and a fluid outlet second end, a first open. 55 
ing formed at one of said first and second ends and 
a second opening formed at the other of said first 
and second ends, said first and second openings of 
said housing lying substantially in first and second 
planes, said first and second planes being disposed 60 
with respect to each other at an angle of about 90'; 
a first fitting having a first longitudinal axis and hav- 
ing first and second openings, said first opening of 
said first fitting lying in a plane which is inclined 
with respect to said longitudinal axis at an angle of 65 
about 45'; 

means for sealingly, rotatably joining said first open- 
ing of said first fitting to said first opening of said 



housing to permit rotation of said first fitting with 
respect to said first opening of said housing; 

a second fitting having a second longitudinal axis and 
having first and second openings, said first opening 
of said second fitting lying in a plane which is in- 
clined with respect to said second longitudinal axis 
at an angle of about 45*; and 

means for sealingly, rotatably joining said first open- 
ing of said second fitting to said second opening of 
said housing to permit rotation of said second fit- 
ting with respect to said second opening of said 
housing. 

2. A backflow preventer assembly, comprising: 

backflow preventer valve means; 

conduit means containing said valve means, said con- 
duit means having first and second openings, said 
openings defining a first axis passing substantially 
through the centroids of said first and second open- 
ings; 

a first fitting rotatably, sealingly mounted to said first 
opening, and having a second axis, said first and 
second axes defining a first plane, rotation of said 
first fitting causing movement of said first plane; 

a second fitting rotatably, sealingly mounted to said 
second opening, and having a third axis said first 
and third axes defining a second plane, rotation of 
said second fitting causing movement of said sec- 
ond plane; 

said conduit, first fitting and second fitting forming an 
assembly which is reconfigurable, as a result of 
rotation of said first and second fittings, among 
a linear configuration wherein said first, second 

and third axes are substantially parallel; 
a first L-shaped configuration in which said first 
and second axes are substantially parallel and 
said third axis is substantially perpendicular to 
said first and second axes; 
a second L-shaped configuration in which said 
second and third axes are substantially parallel 
and said first axis is substantially perpendicular 
to said second and third axes; and 
a U-shaped configuration in which each of said 
second and third axes are substantially perpen- 
dicular to said first axis. 
3. A backflow preventer assembly, comprising: 
a first valve means; 

a housing for said first valve means, defining a fluid 
inlet lying in a first plane and a fluid outlet lying in 
a second plane, said second plane perpendicular to 
said first plane; 

a second valve means; 

a housing for said second valve means, defining a 
fluid inlet lying in said second plane and a fluid 
outlet lying in a third plane, said third plane paral- 
lel to said first plane; 

a valve conduit having a first opening lying in said 
third plane and a second opening lying in a fourth 
plane, said fourth plane parallel to said second 
plane; 

a first fitting having a first longitudinal axis and hav- 
ing third and fourth openings, said third opening 
lying in said first plane, said fourth opening lying in 
a fifth plane, said fifth plane inclined to said first 
plane at an angle of about 45*. said first fitting 
sealingly, rotatably joined to said first valve inlet to 
permit rotation of said first fitting with respect to 
said first valve inlet; and 
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a second fitting having a second longitudinal axis and 
having fifth and sixth openings, said fifth opening 
lying is said fourth plane, said sixth opening lying 
in a sixth plane, said sixth plane inclined to said 
fourth plane at an angle of about 45\ said second 5 
fitting sealingly, rotatably joined to said second 
valve inlet to permit rotation of said second fitting 
with respect to said second valve outlet; 

said first and second valves configured to permit flow 
from said third opening in a direction towards said 10 



8 

sixth opening, and to close to prevent flow in a 

direction from said sixth opening towards said 

third opening; 
a first stop valve disposed in said first fitting with 

external means for manually opening and closing 

said first stop valve; and 
a second stop valve disposed in said second fitting 

with external means for manually opening and 

closing said second stop valve. 

***** 
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[57J ABSTRACT 

A backflow preventor with increased performance, and 
increased ease of installation is provided. The check 
valves are configured to assist in redirecting flow along 
the desired pathway, when they are in the open posi- 
tion. The pathway is designed so that the number of 
changes of flow direction of the average streamline 
flow is reduced, preferably being about 180*. The check 
valves are configured to reduce or eliminate divergent 
flow around the edges of the valve disks. A check valve 
with a reduced hold-open pressure includes a biasing 
device, such as a spring, directly connected to a pivot- 
ing clapper at one end and to the valve body at the 
other end. No intervening pivoting links are used be- 
tween the spring and the clapper. Preferably, the clap- 
per is connected only by being pivoted to the valve 
body and by the spring connecting it to the valve body. 

14 Claims, 10 Drawing Sheets 
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This application is a continuation-in-part of Serial 
No. 07/435.870, filed Nov. 13, 1989, for Check Valve 
with Reduced Hold-Open Pressure, to be issued as U.S. 
Pat. No. 4,989,635 on Feb. 5. 1991. 

FIELD OF THE INVENTION 

The present invention relates to an N-shaped back- 
flow preventor and, in particular, to a preventor with a 
housing having a small footprint and high flow effi- 
ciency. 

BACKGROUND OF THE INVENTION 

Check valves are well known for use in assuring that 
a flow through a conduit occurs only in a predefined 
direction. Check valves are used, for example, in back- 
fiow prevention assemblies to prevent backflow of one 
fluid body into another. Backflow prevention is often 20 
used in connection with protecting potable water 
supplies from contaminants which could otherwise be 
introduced into it via back-siphonage or back-pressure. 
Many backflow preventors are designed to accommo- 
date pressure commonly encountered in municipal 
water supplies, such as 150 psi (1,030 kPa) or more. 

Several factors are important in designing or select- 
ing a backflow preventor for a particular use, including 
performance (e.g., minimizing pressure drop), service- 
ability, and ease and cost of installation. In previous 
devices, maximizing serviceability has been incompati- 
ble with also maximizing the performance and installa- 
tion factors. Thus, in past devices, efforts to increase the 
performance and ease of installation has produced de- 
vices with decreased serviceability. FIG. 6 depicts, 
schematically, a previous backflow preventor 110 
which attempted to provide ease of serviceability by 
including both valves in U2a, 1126 in a vertical config- 
uration and a cover 114 which, when removed, permits 
access to the valves 112a, 1126 (e.g., for maintenance 
purposes) in a vertical direction. The device shown in 
FIG. 6, however, provides a less than optimal perfor- 
mance. This is at least partially because, owing to the 
orientation of the valves 112a, 1126 with respect to the 
inlet opening 116 and outlet opening 118 flow through 45 
the valve openings 116, 118 is forced to follow a diver- 
gent path (indicated by solid arrow streamlines 120a, 
1206). The blocking action of the valve disks 122a, 1226, 
causing this divergent flow 12Ga, 1206, provides resis- 
tance to flow through the backflow preventor 110 and 50 
increases the pressure drop which the backflow preven- 
tor produces. 

The device depicted in, FIG. 6 also has deficiencies 
from the point of view of installation. In general terms, 
the cost of installation is least when the backflow pre- 
ventor occupies the smallest amount of space. Thus, 
when a backflow preventor is installed in a building, it 
is desired to minimize the floor space required for instal- 
lation. When the backflow preventor is installed outside 
a building, the expense of installation is related to the 60 
size of the enclosure required (e.g., enclosure 132 de- 
picted in FIG. 7). When the backflow preventor is in- 
stalled underground, it is desirable to minimize the size 
of the trench (not shown) required for underground 
installation. 65 

As seen in FIG. 6, the inlet conduit and outlet conduit 
124, 126 occupy a horizontal distance 128 which deter- 
mines the minimum amount of space theoretically 
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needed for installation of a backflow preventor. The 
upper portion 134 of the backflow preventor 110 occu- 
pies a horizontal extent 136 which is only slightly 
greater than theoretically minimum horizontal extent 
128 required for installation. However, the lower por- 
tion 138 has a minimum horizontal extent 142 which is 
substantially greater, principally because the handle 
portions 144a, 1446 of the shutoff valves extend out- 
ward from the housing 146 in a direction which is paral- 
lel to the axis of the conduits 124, 126 (i.e., parallel to a 
line passing through the conduits 124, 126). Moreover, 
an even larger horizontal expanse 148 is required to 
accommodate opening of the shutofT valves since the 
handles 144a, 1446 move in a direction parallel to the 
axis of the conduits 124, 126. 

FIG. 7 depicts another configuration for a backflow 
preventor which also has certain deficiencies. The axes 
152a, 1526 along which the first and second check 
valves 154a, 1546 extend (defined, for these purposes, as 
a line passing through the center of the inlet port of the 
valves 154a, 1546 and parallel to the direction of flow 
into the valves) are parallel and both extend at an angle 
of about 45* to vertical. Access for maintenance is ob- 
tained by removing covers 156a, 1566 to provide open- 
ings. The openings lie in planes 158a, 1586 which are 
inclined to the horizontal by about 45*. Because neither 
of the openings lies in a horizontal plane, the device 
does not provide for access in a vertical direction. This 
represents a drawback to the serviceability of the device 
in FIG. 7. 

Installation of the device shown in FIG. 7 also has 
certain drawbacks. Installation requires certain addi- 
tional parts such as 90* elbows 162a, 1626 to change the 
flow direction from the upward and downward flow of 
the inlet and outlet conduits 124. 126 to the horizontal 
flow direction of a backflow preventor 164. The size of 
the enclosure 132 required is relatively large to accom- 
modate the extra parts 162a, 1626 and since the two 
shutofT valves 166a, 1666 and check valves 154a, 1546 
are generally linearly arrayed. Because of the change in 
flow direction, the flanges 168a, 1686 for installing the 
backflow preventor 164 are vertically oriented. This 
requires provision of supports 172a, 1726 for supporting 
and positioning the backflow preventor 164 at least 
during installation. As with the device depicted in FIG. 
6, the check valves 154a, 1546 of the device in FIG. 7 
are of a type requiring that the flow through the valves 
be divergent 120a, 1206 around the edges of the valve 
disks. ~" 

FIG. 8 depicts another type of previously-provided 
backflow preventor also having certain deficiencies. 

The axes 152c, 152a*, along which the first and second 
check valves 154a, 1546 extend, are perpendicular and 
both extend at an angle of 45" to vertical. Covers 156c, 
156c/ cover access openings which lie in planes 158<r, 
1580*, neither of which lies in a horizontal plane. Addi- 
tional parts such as elbows 162c, 162a* are required for 
installation. The two shutofT valves 166c f 166a* and the 
two check valves 154c, 154o* are generally linearly ar- 
rayed. The means for connection 168c, 168o* of the inlet 
and outlet of the stop valves 166c, 166a* are vertically 
oriented. The check valves 154c, 154a* are of a type 
requiring that the flow through the valves be divergent 
120a, 1206 around the edges of the valve disks. 

Typically, a check valve is designed to maintain its 
open configuration as long as there is flow through the 
valve. Once the flow stops or drops below a predeter- 
mined value, the check valve closes. Typically, check 
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valves are designed so that, once the valve is closed, the 
inlet pressure must exceed a predetermined threshold 
before the valve will open. Usually, a single structure, 
typically a spring, is used both to provide the force to 
hold the valve closed (until the threshold is reached), 
and to provide the biasing force which moves the valve 
from the opened to the closed position. Because the 
biasing device provides some force tending to close the 
valve, even during normal flow conditions, a counter- 
vailing force must be provided to counteract the closing 
force and maintain the valve open, during normal flow 
conditions. Typically, the countervailing force is pro- 
vided by the fluid moving through the valve. Accord- 
ingly, as the pressurized fluid moves through the valve, 
some amount of work is expended in holding the valve 
in the open position in opposition to the biasing force 
tending to close the valve. This expenditure of work 
causes a pressure drop across the check valve, so that 
the check valve itself necessarily creates a certain 
amount of loss of the pressure head. The amount of 20 
pressure minimally required at the inlet in order to 
maintain the valve in the open position is termed the 
"hold-open pressure." It is desirable to minimize the 
pressure drop or head loss during transit through the 
check valve, and, thus, it is desirable to reduce the hold- 
open force. Particularly, it is desirable that the hold- 
open force should be less than that from the threshold 
pressure. 

Accordingly, a number of previous check valves 
having a biasing device have been produced, which 
create a greater force on the valve when it is in the 
closed position than when in the open position. 

Many previous designs for reduced hold-open pres- 
sure check valves involve providing a linkage of one or 
more rigid pivoting arms connecting the clapper to the 
wall or body of the valve. U.S. Pat. No. 980.188, issued 
Jan. 3, 191 1, to Blauvelt, for example, discloses a flap or 
swing-type valve having a clapper which can pivot 
toward or away from a valve seal. The clapper is pivot- 
ally connected to a rigid link or arm which, in turn, is 
pivotally connected to a spring. 

Other valving devices include a knuckle or toggle- 
type linkage having two or more relatively pivoting 
arms or links. 
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The present invention includes the recognition of 
problems in previous devices, including those described 
above. It has been found that performance of backflow 
preventors is degraded when the number of changes in 50 
flow direction is increased. An increase in the number 
of changes in average streamline flow direction tends to 
increase pressure drop and degrade performance of a 
backflow preventor. As used herein, average stream- 
lines can be considered to pass through the center of 55 
valve inlets, pass along a direction from an upstream 
valve outlet to a downstream valve inlet and pass along 
the centers of conduits elsewhere. Although the above- 
defined average streamline is used for purposes of expla- 
nation and analysis, it is recognized that actual flow will 60 
typically contain some amount of turbulence. Neverthe- 
less, for purposes of explanation of the present inven- 
tion, the defined and depicted streamlines approximate 
the general flow direction and are believed to approxi- 
mate the actual streamlines averaged in space and time. 65 

FIG. 7 depicts the average streamline 182 as dotted 
arrows. Tracing the flow from the upper flow in the 
inlet conduit 182 the downward flow in the outlet con- 



duit 126. there is a 90" change 184a at the first elbow 
joint 162a. a 45* change 1846 just prior to the inlet port 
of the first valve 154a. 90* change 184c between the 
inlet and outlet of the first valve 154a. a 45' change 184a* 
downstream of the outlet of the first valve 154a, a 45* 
change 184* upstream of the inlet to the second valve 
1546, a 90* change 184/between the inlet and the outlet 
of the second check valve 1546, a 45* change 184^ 
downstream of the outlet from the second check valve 
1546 and a 90* change 184/r at the second elbow 1626. 
Thus, average streamline analysis shows that there is a 
total of 540* of change between the inlet conduit 124 
and the outlet conduit 126. 

FIG. 8 shows the average streamline 182 for the 
configuration depicted therein. There is a 90* change 
18&7 at the first elbow joint 162c. a 45* change 1866 
prior to the inlet part of the first valve 154c, a 90* 
change 186c between the inlet and outlet of the first 
valve 154c, a 90* change \B6d between the inlet and 
outlet of the second check valve 154a*. a 45* change 
186e downstream of the outlet from the second check 
valve \S4d, and a 90* change 186/ at the second elbow 
162J. Thus, average streamline analysis shows that 
there is a total of 450° of change between the inlet con- 
duit 124 and the outlet conduit 126. 

A corresponding streamline analysis of the device 
shown in FIG. 6 indicates a total flow change of about 
180*. 

The present invention provides for increased perfor- 
mance without unacceptably degrading serviceability 
or installation factors. The present invention provides 
for a flow through open valves without requiring the 
flow to diverge around the edges of the valve disks. The 
valve components of the present invention, rather than 
inhibiting flow by requiring divergence as the flow 
moves through the valves, tends to enhance the desired 
flow by directing flow along the desired path. The 
present invention has an average streamline flow 
change of direction totalling about 180*. According to 
an embodiment of the present invention access to one of 
the check valves is in a vertical direction while access to 
the other is in a horizontal direction. The valves prefer- 
ably extend along axes which are oriented at 90 to one 
another. 

Valves containing a relatively large number of mov- 
ing parts, such as pivoting rigid arms, are typically 
susceptible to wear or deterioration, particularly in 
corrosive, contaminated, or depositional environments, 
such as in hard water. Furthermore, rigid linkage sys- 
tems are relatively expensive to design, produce, install, 
and maintain. Installation and maintenance often re- 
quire use of special tools. 

The present invention includes a spring which con- 
nects the valve clapper to the valve body. Preferably 
the spring connects the clapper to a removable cover 
portion of the valve body. The spring can be viewed as 
taking the place of one or more of the rigid links of 
previous devices. Preferably, the spring is directly con- 
nected to the clapper device, i.e., without an interven- 
ing linkage, and forms the sole connection between the 
clapper device and the valve wall (preferably the cover 
portion of the valve wall). The spring pivots with re- 
spect to the clapper about a pivot point, with the pivot 
point remaining in a fixed position with respect to both 
the end of the spring and the clapper device during 
opening and closing of the valve. The spring provides a 
force along its longitudinal axis without a lateral com- 
ponent. 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view through a check 
vaJving device showing a closed check valve and an 
opened check valve; 

FIG. 1A is a partial cross-sectional view correspond- 
ing to FIG. 1, but showing another embodiment; 

FIG. 2 is a cross-sectional view taken along line 2—2 
of FIG. I; and 

FIGS. 3A and 3B depict, schematically, the triangles 
formed by. the pivoting or attachment axes or points in 
the closed and opened configurations, respectively; 

FIGS. 4A and 4B depict, schematically, an unstressed 
helical spring and a compressed and bowed helical 
spring; 

FIGS. 5A and 5B depict, schematically, two end- 
joined helical springs, in unstressed and stressed config- 
urations, respectively; 

FIG. 6 is a schematic cross-sectional view of a back- 
flow preventor according to a previous device; 

FIG. 7 is a schematic cross-sectional view of an en- 
closed backflow preventor according to a previous 
device; 

FIG. 8 is a schematic cross-sectional view of a back- 
flow preventor according to a previous device; 

FIG. 9 is a side elevational view, partly in cross-sec- 
tion of a backflow preventor according to one embodi- 
ment of the present invention; 

FIG. 10 is a side-elevational view of a backflow pre- 
ventor according to one embodiment of the present 
invention; and 

FIG. 11 is a side-elevational view of a backflow pre- 
ventor according to a second embodiment of the pres- 
ent invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A backflow preventor 212 according to one embodi- 
ment of the present invention is depicted in FIG. 9. The 
backflow preventor 212 includes first and second shut- 
off valves 214a, 2146 and first and second check valves 
12, 14. The shutoff valves can be any of a number of 
well-known valve designs, including a ball valve, a gate 
valve, or, preferably, a globe valve. Preferably, the 
shutoff valves can be manually opened or closed by 45 
moving external handles 269a, 296b. The valves 214a, 
2146, 12, 14 are encased in a housing 216 which includes 
an inlet lower portion 218, a valve body 16, and an 
outlet lower portion 220. A conduit 222 leads from the 
first shutoff valve 214a to the inlet port 224 of the first 
check valve 12. The inlet port 224 is preferably circular 
in shape and surrounded by a valve seat 28. The inlet 
port 224 can be closed by the clapper or valve disk 32. 
The valve disk 32 is movable between a closed configu- 
ration or position (FIG. 1) and an open configuration as 
depicted in FIG. 9. The flow exits the first valve region 
12 through an outlet port 226 and enters a conduit 228 
which provides fluid communication between the first 
check valve 12 and the second check valve 14. In the 
embodiment depicted in FIG. 9, the conduit 228 con- 
tains a first downward sloping portion 232 imparting a 
shape to the apparatus similar to the letter "N M . At the 
downstream end of the conduit 228 is an inlet port 234 
of the second check valve 14. Surrounding the inlet port 
234 is a valve seat 76. The second check valve 14 oper- 
ates in a manner substantially similar to that of the first 
check valve 12 as described more fully below. Flow 
leaves the second check valve 14 to an outlet port 236 
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and is conveyed by a conduit 238 to a second shutoff 
valve 2146. 

As seen in FIG. 9, the first and second check valves 
12, 14 are positioned generally vertically above the inlet 
and outlet stop valves 218, 220 and the second check 
valve and shutoff valve 14, 2146 are substantially level, 
but horizontally displaced from the first check valve 
and shutoff valve 12, 214a. Thus, the flow from the first 
shutoff valve 214a to the first check valve 12, the sec- 
ond check valve 12 and the second shutoff valve 2146 is 
in a generally inverted-U shaped, as opposed to a linear 
shape such as that depicted in FIGS. 7 and 8. In this 
way, the horizontal extent 262 of the backflow preven- 
tor 212 is reduced, compared to linear configurations 
such as those in FIGS. 7 and 8. As can be seen from 
FIG. 9, the horizontal extent 262 of the backflow pre- 
ventor 212 is also reduced, compared to a configuration 
such as that depicted in FIG. 6, since the handles 264a, 
2646 by which the shutoff valves 214a, 2146 are oper- 
ated, extend in a direction perpendicular to a line con- 
necting the inlet and outlet conduits 124, 126. The direc- 
tion in which the handles 264a, 2646 move as the shutoff 
valves 214a, 2146 are opened and closed, is a direction 
perpendicular to a line connecting the conduits 124, 
126. By providing shutoff valve handles 264a. 2646 
which extend and move, in a direction perpendicular to 
the line connecting the conduits 124, 126, the horizontal 
extent of the backflow preventor 212. in a direction 
along the line connecting the conduits 124, 126 is re- 
duced, compared to devices such as that depicted in 
FIG. 6. 

The first check valve 12 extends generally along an 
axis 242. The second check valve 14 extends along an 
axis 244. In the embodiment depicted in FIG. 9, the 
second check valve extends along an axis 244 which is 
at approximately 90* to the axir 242 of the first check 
valve 12. 

An opening 246 is provided in the housing 216 in the 
region of the first check valve 12. covered by a cover- 
ing 248. The covering 248 (FIG. 10) is removably held 
in place by bolts 252a, 2526. When access to the first 
check valve 12 is desired, such as for maintenance or 
installation, the bolts 258a, 2586 are removed and the 
covering 248 is removed to expose the first check valve 
12 through the opening 246. As can be seen from FIG. 
9, access to the first check valve 12 is along a vertical 
direction. 

A second opening 254 is provided in the housing 216 
in the region of the second check valve 14. The opening 
254 is covered by a covering 256 removably held in 
place by bolts 258a, 2586. When access to the second 
check valve 14 is desired, the covering 256 is removed. 
As can be seen from FIG. 9. access to the second check 
valve 214 is in a horizontal direction. 

The lower portion of the backflow preventor 212 
includes flanges 266a, 2666 for connection to the inlet 
and outlet conduits 124, 126. Because the flanges 266a, 
2666 are horizontally oriented, the backflow preventor 
212 can be positioned to rest on the inlet and outlet 
conduits 124, 126 during installation, thus avoiding the 
need for supports such as those 172a, 1726 depicted in 
FIG. 7. 

During operation, fluid enters the first shutoff valve 
214a from the inlet conduit 124 in a first flow direction 
268. The average streamline flow 272a continues 
through the conduit 222 and through the inlet port 224 
without substantial change in direction until it reaches 
the valve disk or clapper 32. As shown in FIG. 9, be- 
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cause of the configuration of the val ve disk 32 flows wall 18. The valve body 16 can be formed of a number 
through the inlet port 224 ,s substant.ally straight 276 of materials, including ductile iron, brass. s.ainl«s 
and non-d.vergent When the flow reaches the clapper steel, or other metals, plastic, resin, glass, and/or ce 
32 (. e.. when any fluid "parcel" component of the now ramie and the like. The valve body 16 defines an inlet 

55? iS. °u PP ? ' ' « fC i* 3 2°' ° hange ° f direC,ion 5 P °" 22 and an ou,le ' P°» 24 - Preferably having a sub- 

274. When the clapper 32 is in the open configuration. stantially circular cross-section. Preferably, the inlet 

as depicted in FIG. 9. it ■* positioned so as to direct the port and outlet port include devices, such as flanges 26 

flow (as analyzed by the pos.tion of the average stream- for connecting the valving device 10 to fluid conduits' 

line) from the first direction 272a (i.e.. substantially Adjacent to the inlet port 22 is a valve seat 28. such as 

vertically upward) to a second direction, 2726 (i.e.. 10 an annular seat formed, for example, of iron, 

substantially horizontally toward the second check A disk-shaped clapper 32 is rigidly connected, such as 

valve 13). In the embodiment depicted .n FIG. 9. the by using a bolt 34 and nut 36. to a clapper arm 38. A firs 

clapper 32 acts as a How director because it forms a end 39 of the arm 38 is pivotally mounted adjacent the 

surface positioned substant.ally at an angle with respect valve sea. 28 by connection to a portion of the valve 

^XT 2 7 2 rl 72 t'K k , , 15 by a pivot joint 42a, 426,o permit pivoting of 

The flow 2726 which has been redirected by the the arm 38, and rigidly attached to disk 32 about a first 
clapper 32 exits the outlet port 226 and flows through axis 43. 

the conduit 228 towards the second check valve 14. The The lower surface of the clapper 32 includes a seat 
flow 2J26 passes through the inlet port 234 of the sec- disk 44 configured to sealingly male with the valve sea, 
ond check valve 14. During such passage, the flow is 20 28 when the clapper 32 is pivoted to its closed position 
substantially straight and non-divergent 278. The flow as depicted in the left portion of FIG. 1. The disk 44 can 
2726 proceeds from the first check valve 12 to the sec be made of a number of materials, including plastic 
ond check valve 14 substant.ally w.thout change of rubber, resin, and the like, and is preferably a soft (such 
direct.cn until it reaches the clapper 72 of the second as about 40 urometer) elastomer material, such as a 
check valve 14. The clapper 72 acts as a fiow director, 25 synthetic rubber e.g., EPDM (ethylene-propylene ter- 
m a manner s.m.lar to that of the first clapper 32. redi- polymer). The disk 44 is reversible so that after it expe- 
nding the flow 2726 to a vertically downward direc- riences wear, it can be removed, routed 180* about a 
tion to 272c. Thus, there is a second 90' change in flow horizontal plane, and reinstalled 
direction 282 of the average streamline 272. As can be The second end 48 of the clapper arm 38 is pivotally 
seen from FIG 9. the total change in direction of the 30 connected to a spring 52. The spring . 52 is contained 
average' streamline 272 is the sum of the two changes of between first and second spring seats 54, 56. The spring 
direction 274 282. both of which are approximately 90'. 52 is preferably a helical spring which is compresstonaf 
providing a total of about 180' of change ,n direction. i.e., is reduced in length as The valve 12 ojens. The 
FIG. " depicts a backfiow preventer 286 according spring 52 can be formed of a number of materials, such 
to a second I embodiment of the .nvent.on. The backflow 35 as spring steel, plastic, or rubber. A single helical spring 
preyentor 286 depicted in FIG. 11 .s substantially simi- 52'. such as that depicted in FIG. 4A. is common"? 

iYnfcrfhi^HHifo "7 "''Tr "T" ™" ^ ^ SMbjecl lo defo «" a »°n "hen compressed. As shown in 
cept for the add.t.on of a relief valve 288 and a conduit FIG. 4B. a compressed helical spring commonly as- 
292. The relief valve 288 is prov.ded in order to dis- sumes a bowed or arcuate configuration. Although such 
charge possibly contaminated water into the atmo- 40 a spring can be used in accordance with the present 

S^i^^LZT en " 8 l ,f! W " ,er *°T e - A "T inVemion ' aCCOrdin « ,0 ,he P referred embodiment, two 
ber of relief valves of types well-known , n the art can be springs 52A. 52B are joined end-to-end by connection 

,17, .1 t Va ' V %2 8 8nd C °" dU,t 292 are con - to a P ,a,e - ,ike or annular device, such as a washer 53. as 

nected to the housing 216 in two places. The conduit depicted in FIG. 5A. Upon compression, as depicted in 

292 connects the relief valve 288 to a portion of the 45 FIG. 5B. such a spring S2 tends to maintain hs Ime r 

housing 293 which « upstream of the first check valve configuration and is not subject to bowing or distortion 

?i-,^«! el l alVC , M8,SalSOCOn , n l C,C , d ,0a regi0n 296 to ,he de « ree an °' di "ary helical spring 52B is. 

FIG. 9) which ,s downstream of the first check valve The first spring seat 54 is pivotally attached to the 

12 For proper operation, the region 296 should be a second end 48 of the clapper arm 38 to permit pivoting 

distance 298 below the level 299 of the inlet port 224 for 50 of the spring 52 about a second axis 64 

n ^"V^ U , ChangC ! eVC ' 298 is The second s P rin « W » Pivotal y connected to 

provided by the downward sloping portion 232. In the valve body wall 18. In the preferred embodiment 

operation, when pressure at the upstream location 293 the portion of the valve wall which the second spring' 

Wis below a predetermined- level with respect ,o pres- seat 56 connects ,o is a removable cover 65 which ""? 
sure in the valve interior, the valve 288 opens to permit 55 be attached to the remainder of the valve body wall 18 

discnarge ot water. by eg ^ j^lts, XTew c \ ampSt or the Hke (no , shown) ' 

Test cocks 297«. 2976. 297c are connected to the As shown in FIG. 1. the second spring seat 56 can be 

housing 216 in order to provide a position for pressure connected within a pocket 58 at an attachment point 62 

ATd/nf.;^ i^plr "?* " d f « ren,,al P rc * ure «««?• «° Permit pivotal movement of the spring 52 rtout a 
As depicted in FIG. 1. a check valving device 10 is 60 third axis 66 

provided haying a first check valve 12 and a second In the embodiment depicted in FIG. 1, the second 

check valve 14. Although FIG. 1 depicts the firs, check valve 14 is positioned downstream from the firs^ve 

v. ve 2 in a closed position, and the second check 12. Preferably, the second valve 14 is identical* con! 

valve 14 in an open pos.tion ,n actual operation, as struction to the first valve 12. and includes a clapper 72 

described more fully below, ,he firs, and second valves 65 a biasing device, such as a spring 74. and a AfvKS 76 

12. 14 will open and close substantially simultaneously I, will be understood, however that the priem in en 

or within a short time interval of one another. The tion can be used in single check valve confiSons Jr 

valving device includes a valve body 16 made up of a other types of valve configurations n " 8UraUOnS ° r 
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Viewed in cross-section, each of the two valves 12. 14 
define a triangle having vertices at the first axis 43. 43', 
second axis 64, 64', and third axis 66, 66'. respectfully. 
When the valve 12 is closed, the spring biasing device 
52 provides a force to the clapper 32, tending to hold 
the clapper 32 in the closed position. The amount of 
force is dependent upon two factors: (1) the magnitude 
of the longitudinal force provided by the spring 52; and 
(2) the component of that force which acts in a direction 
tending to close the clapper 32. As depicted in FIGS. 
3A and 3B, the spring closing force can be described as 
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where a 11, IT is the angle formed between the lines 
containing the first and second axes 43, 64, and thejine 
containing the second and third axes 64, 66, and F 79, 
79' is the vector force provided by the spring along the 
longitudinal spring axis which intersects the second axis 
64 and third axis 66. 

When the inlet pressure exceeds the outlet pressure, 
an opening force is created. When the opening force on 
the clapper 32 exceeds the spring closing force (shown 
in equation (1) plus any closing forces provided by 
other sources, such as fluid pressure the clapper 32 
moves away from the valve seat 28, opening the valve 
12 to provide. fluid communication* between the inlet 
port and the outlet port 24. During the opening move- 
ment of the valve 12, the position of the second axis 64 
changes with respect to the valve body 10, but does not 
change with respect to the clapper 32 or with respect to 
the adjacent end of the spring 52. 

As the clapper 32 pivots about the first axis 43. the 
angle a increases from a' value of about 118* 77 in the 
configuration shown on the left-hand portion of FIG. 1 
(depicted schematically in FIG. 3A) to a value of about 
164* 77' when in the fully opened configuration of the 
valve 14, shown on the right-hand portion of FIG. 1 
(depicted schematically in FIG. 3B). The magnitude of 
the closing force provided to the clapper 32 thus 40 
changes from about 87% of that of the sp/ing force F 79 
to about 27% of that of the spring force F 79'. However, 
during this time, the magnitude of spring force F also 
changes, since it is proportional to the length of the 
spring 52, becoming larger as the valve 12 opens. In 45 
order to produce a valve 12 having a reduced hold-open 
force, the extreme values of the angle a 11, IT, the 
distance between the first and third axes 43, 66, and first 
and second axes 43, 64 are selected so that equation (I) 
yields a smaller closing force in the opened position of 50 
the. valve (FIG. 3B) than in the closed position of the 
valve (FIG. 3A). 

The particular values for the hold -open force, maxi- 
mum tolerable head loss, and the threshold opening 
pressure will depend upon the particular use or applica- 55 
tion of the valving device 10. In one embodiment of the 
present invention, valving device 10 opens when the 
inlet pressure exceeds the outlet pressure by about 2-5 
psi (about 14-35 kPa), and closes when the outlet pres- 
sure equals or exceeds the inlet pressure. Preferably, 
this embodiment has a head loss of less than 2 psi in a 
static or no-flow (limiting) condition, and there is little 
increase in head loss as the flow increases, such as a 
head loss of about 3 psi (about 20 kPa), with an opera- 
tional flow velocity of about 7.5 ft./sec. (about 2.3 me- 
ters/sec), or a rated flow velocity, e.g., 18 ft./sec. 
(about 5.5 meters/sec.) In another embodiment, the 
static condition head loss is about 8 psi (about 56 kPa), 
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and the head loss during flow conditions remains below 
about 10 psi (about 70 kPa). 

Based on the above description, a number of advan- 
tages of the present invention are apparent. The back- 
flow preventor in the present invention has enhanced 
performance, such as lower pressure drop, has a de- 
creased, number of changes of flow direction and re- 
duces or eliminates divergent flow around the edges of 
valve disks. The present invention provides for ease of 
installation by reducing the number of parts needed, 
reducing the size of the square footage needed for an 
enclosure or pit, and by eliminating the need for sup- 
ports during installation. The present invention pro- 
duces these benefits without substantial degradation of 
serviceability by providing for vertical access to at least 
one check valve with horizontal access to the other 
check valve. By providing a device in which the valves 
are aligned 90" to each other and in which the total 
change of direction is about 180*. a backflow preventor 
is provided which has enhanced performance without 
substantial degradation of serviceability. The valve of 
the present invention reduces or eliminates rigid pivot- 
ing links. By reducing or eliminating links, the valve is 
made easier to design, produce, install, and maintain, 
and, in the preferred embodiment, can be installed and 
maintained without the use of special tools. The valve 
provides sufficient closing force and hold-closed force, 
while having a hold-open force which is low enough to 
produce a small head loss. 

A number of modifications and variations of the in- 
vention can be used. The backflow preventor described 
above, in particular the housing and flow configuration, 
can be used in conjunction with check valves other than 
the check valves described, such as flapper valves with 
other types of biasing mechanisms. A single check valve 
of the type described can be used without being pro- 
vided in conjunction with a second such check valve. 
The valve can be used for purposes other than as a 
backflow preventor. The check valve of the present 
invention can be used in combination with other valves 
or fluid-control devices. The valve can be used with 
fluids other than liquids. The valve can be configured 
without using a clapper arm, such as by directly pivot- 
ing the spring to the clapper and/or directly pivoting 
the clapper adjacent the valve seat. Other shapes and 
geometries of the clapper, ports, valve seats, and other 
components can be used. Other types of biasing devices 
can be used, including springs other than helical springs, 
hydraulic biasing devices, and the like. 

Although the description of the invention has in- 
cluded a description of a preferred embodiment and 
certain modifications and variations, other modifica- 
tions and variations can also be used, within the scope of 
the invention, which are described by the following 
claims. 
What is claimed is: 

1. A backflow preventor apparatus for connection to 
parallel, oppositely-flowing inlet and outlet conduits, 
comprising: 

a housing configured to accommodate first and sec- 
ond valves, and to receive fluid flow from said inlet 
conduit flowing in a first direction; 

a first valve mounted in said housing having a first 
clapper movable between an open configuration 
permitting flow through said first valve and a 
closed configuration preventing flow; 

a second valve mounted in said housing having a 
clapper movable between an open configuration 
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ing 



permitting flow through said second valve and a 
closed configuration preventing flow; 

said first valve clapper, when in said open configura- 
tion, being positioned to direct said flow from said 
first direction to provide flow in a second direc- 
tion, different from said first direction, towards 
said second valve; 

said second valve clapper, when in said open configu- 
ration, being positioned to direct said flow from 
said second direction to a third direction, different 
from said second direction towards said outlet 
conduit. 

Apparatus, as claimed in claim 1, further compris- 
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at least a first shutoff valve connected to said housing, 
operable by a handle extending substantially hori- 
zontally outward from said housing in a direction 
substantially perpendicular to a line passing 
through said inlet and outlet conduits. 
Apparatus, as claimed in claim 1, further compris- 
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at least a first shutoff valve connected to said housing, 
operable by a handle which, during opening and 
closing of said shutoff valve, moves substantially 
horizontally outward from said housing in a direc- 25 
tion substantially perpendicular to a line passing 
through said inlet and outlet conduits. 

4. Apparatus, as claimed in claim 2, further compris- 
ing: 

a second shutoff valve positioned between said hous- 30 
ing and one of said inlet and outlet conduits. 

5. Apparatus, as claimed in claim 1, wherein said 
housing includes a valve body having at least first and 
second ports, one of said ports being an inlet port and 
the other of said ports being an outlet port, and wherein 35 
at least one of said first and second valves includes 

a valve seat adjacent to said first port; 
a clapper configured to seaiingly mate with said valve 
seat, said clapper pivotally attached adjacent to 
said valve seat to pivot about a first axis between a 40 
first position, wherein said clapper seaiingly mates 
with said valve seat and at least a second position 
spaced from said valve seat; 
first means for biasing said clapper in a direction 
toward said first position, said means for biasing 45 
having a first end and a second end, and forming a 
compressible connection between said clapper in 
said first position and said valve body; 
second means, adjacent said first end, for attaching 
said means for biasing to said valve body at an 50 
attachment point; and 
third means, adjacent said second end, for pivotally 
attaching said means fox biasing to said clapper to 
permit pivoting of said means for biasing with re- 
spect to said clapper about a second axis, wherein 55 
the position of said second axis, with respect to said 
clapper and with respect to said second end, re- 
mains fixed during movement of said clapper from 
said first position to second position. 
6. Apparatus, as claimed in claim 1, wherein said 60 
housing includes a valve body having at least an inlet 
port and an outlet port, and wherein at least one of said 
first and second valves includes: 
an annular valve seat adjacent to said inlet port; 
a disk-shaped clapper configured to seaiingly mate 65 

with said annular valve seat; 
an arm rigidly attached to said clapper having a first 
end and a second end. said first end being pivotally 



attached adjacent to said inlet port to permit pivot- 
ing of said clapper about a first axis from a first 
position seaiingly mating with said valve seat to a 
second position spaced from said valve seat to 
permit fluid flow through said inlet port; and 
helical compression spring having first and second 
spring ends, said first spring end pivotally attached 
to said valve body to permit pivoting of said spring 
about a second axis, said second spring end directly 
pivotally attached to said second end of said arm. 
to permit pivoting of said spring with respect to a 
third axis said spring producing a force along a first 
longitudinal spring axis definable with respect to 
said first spring end and said second spring end, 
said force having a closing component which bi- 
ases said clapper to move in a direction toward said 
first position, said force being direct along a line 
passing through said second axis and said third axis 
substantially without a lateral force component in 
any clapper position, said closing component being 
greater when said clapper is in said first position 
than when said clapper is in said second position. 

7. Apparatus,' as claimed in claim 1, wherein said first 
valve, when in said closed configuration, is adjacent a 
valve seat, said valve seat positioned at a first level, and 
wherein said housing includes: 

a conduit connecting said first and second valves, said 
conduit having at least a first portion sloping 
downward to provide a region at a level below the 
level of said valve seat of said first valve. 

8. Apparatus, as claimed in claim 1, further compris- 
ing a relief valve connected to said housing by at least a 
first conduit, said first conduit providing fluid commu- 
nication with a first region of said housing upstream of 
said first valve and connected to said housing to provide 
fluid communication with a second region of said hous- 
ing downstream of said first valve. 

9. A backflow preventer apparatus for connection to 
parallel, oppositely-flowing inlet and outlet conduits, 
comprising: 

a housing configured to accommodate first and sec- 
ond valves, and to receive fluid flow from said inlet 
conduit flowing in a first direction; 

a first valve mounted in said housing having a first 
clapper movable between an open configuration 
permitting flow through said first valve and a 
closed configuration preventing flow; 

a second valve mounted in said housing having a 
clapper movable between an open configuration 

. permitting flow through said second valve and a 
closed configuration preventing flow; 

said first valve clapper, when in said open configura- 
tion, being positioned to direct said flow from said 
first direction to provide flow in a second direction 
towards said second valve; 

said second valve clapper, when in said open configu- 
ration, being positioned to direct said flow from 
said second direction to a third direction towards 
said outlet conduit; 

first and second openings in said housing, said first 
opening providing access to said first valve and 
said second opening providing access to said sec- 
ond valve, one of said first and second openings 
lying in a substantially horizontal plane, the other 
of said openings lying in a substantially vertical 
plane; and 

first and second removable coverings for said open- 
ings. 
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10. A backflow preventor apparatus for connection 
to parallel, oppositely-flowing inlet and outlet conduits, 
comprising: 

a housing configured to accommodate first and sec- 
ond valves, and to receive fluid flow from said inlet 5 
conduit flowing in a first direction; 

a first valve mounted in said housing having a seal- 
able valve disc having an edge, movable between a 
closed configuration preventing flow and an open JQ 
configuration permitting flow in the absence of 
substantial divergent flow around the edge of said 
first valve disc, said first valve lying substantially in 
a first plane when said first valve is in said open 
configuration; !5 

a second valve mounted in said housing having a 
seatable valve disc having an edge, movable be- 
tween a closed configuration preventing flow and 
an open configuration permitting flow in the ab- 
sence of substantial diverging flow around the edge 20 
of said second valve disc, said second valve lying in 
a plane substantially perpendicular to said first 
plane when said second valve is in said open con- 
figuration; 25 

said fluid flow having an average streamline path 
between said inlet conduit and said outlet conduit. 

11. Apparatus, as claimed in claim 10, wherein the 
sum of changes in flow direction of said average stream- 
line path is not substantially greater than about 180 30 
degrees. 

12. A backflow preventor apparatus for connection 
to parallel, oppositely-flowing inlet and outlet conduits, 
comprising: 

a housing configured to accommodate first and sec- 35 
ond valves, and to receive fluid flow from said inlet 
conduit flowing in a first direction; 

a first valve mounted in said housing having a seat- 
able valve disc having an edge, movable between a 
closed configuration preventing flow and an open 40 
configuration permitting flow in the absence of 
substantial divergent flow around the edge of said 
first valve disc; 

a second valve mounted in said housing having a 
seatable valve disc having an edge, movable be 
tween a closed configuration preventing flow and 
an open configuration permitting flow in the ab- 
sence of substantial diverging flow around the edge 
of said second valve disc; 50 

said fluid flow having an average streamline path 
between said inlet conduit and said outlet conduit 
wherein the sum of changes in flow direction of 
said average streamline path is not substantially 

. greater than about 180 degrees; 55 

said first valve disc, when in said open configuration, 
being positioned to direct said flow from said first 
direction to provide flow in a second direction. 
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different from said first direction, toward* said 
second valve; 
said second valve disc, when in said open configura- 
tion, being positioned to direct said flow from said 
second direction to a third direction, different from 
said second direction, towards said outlet conduit. 

13. A backflow preventor apparatus for connection 
to parallel, oppositely-flowing inlet and outlet conduits, 
comprising: 

a housing configured to accommodate first and sec- 
ond valves, and to receive fluid flow from said inlet 
conduit; 

a first valve mounted in said housing having a seat- 
able valve disc having an edge, movable between a 
closed configuration preventing flow and an open 
configuration permitting flow through a first inlet 
port in a first direction, said first valve mounted to 
extend along an axis defined by said first direction; 

a second valve mounted in said housing having a 
seatable valve disc having an edge, movable be- 
tween a closed configuration preventing flow and 
an open configuration permitting flow through a 
second inlet port in a second direction, said second 
valve mounted to extend along an axis defined by 
said second direction, said axis of mounting of said 
second valve being substantially perpendicular to 
said axis of mounting of said first valve; 

said fluid flow having an average streamline path 
between said inlet conduit and said outlet conduit, 
wherein the sum of changes in flow direction of 
said average streamline path is not substantially 
greater than about 180 degrees. 

14. A method for preventing backflow between par- 
allel, oppositely-flowing inlet and outlet conduits, com- 
prising: 

providing a housing configured to accommodate first 
and second valves, and to receive fluid flow from 
said inlet conduit flowing in a first direction; 

mounting a first valve in said housing, said first valve 
having a first clapper movable- between an open 
configuration permitting flow through said first 
valve and a closed configuration preventing flow; 

mounting a second valve in said housing, said second 
valve having a clapper movable between an open 
configuration permitting flow through said second 
valve and a closed configuration preventing flow; 

attaching said housing to said inlet and outlet con- 
duits; 

directing said flow from said first direction to provide 
flow in a second direction, different from said first 
direction, towards said second valve, using said 
first valve clapper, when in said open configura- 
tion; and 

directing said flow from said second direction to a 
third direction, different from said second direc- 
tion, towards said outlet conduit, using said second 
valve clapper, when in said open configuration. 
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COMPLETE SPECIFICATION. 

"Automatic watering: systems for poultry and other 

live stock." 



I, Lewis Ernest Saundkms, of 112 Uou^r 
btreet, Adelaide, South Australia, Engineer 
hereby declare this invention, and the 
manner in which it is to be performed, to 
5 be fully described and asm-rained in and 
by the following statement: — 

In my Patent *>,3Ga/JJ L describe a 
float and valve suitable for feeding water 
from a tank at a higher level into one at a 
10 somewhat lower level and this device can be 
enlarged on and used with the present 
invention. 

In poultry farms, the water supply i~ 
required to be delivered at .several points" and 

J5 it is an advantage if this can be done 
automatically. 

By putting in a lank, which can be kr-nr 
supplied with water from the mains by snH. 
means JIS a ball w k device, at some 

JO level than the highest point at which the 
water is required on the poultrv farm, and 
feeding from this tank by menus of pi,*.* 
laid in any convenient position to wherever 
the water is required, a float and valve of 

JD the type described in mv Patent *G r»(iu ' >"> 
can be successfully used to automatically 
supply any shape or size of vessel remiir.-d 
with a constant level of water and as then- 
will only be a low pressure of water it. the 
30 pipes, if the valve is mad,? so ro !»:• ^n- 

1 
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•ec cd to the pipe by means of a swivel 
joint, when it is required to shut off the 
water at any valve, the mere act of turn 
the valve so that the float is uppermost will 
Jo so as the weight of the float will the 5 
keep the valve shut, and the drinking v C sc 
be cleaned out or left empty as required, 
it is also often necessary to make arrange-" 

be a different heights so that it can be rHn in 
on the ground for young chickens and per- 
haps a foot above the ground for full grown 

c. Is or any height in between as desired, 
and I therefore arrange that the pipe on to 
which the valve is swivelled shall be say a 15 
foot length and shall be made in \ e 

*»TJ I"" S ° r ° the f a PP r °P™te form 
i ' lct a]sn ;is * swivel joint at the point 
"•ho"-- it is screwed into the fitting on tlir 
mam pipe, being locked into this fiuinn> in 20 
any position by means of a backuut. ° 

The whole device thm becomes universal 
for supplying water to any sized vessel at 
the required height. 

°£ ™" rso fhe 7»vc described in Patent 25 
-G,oG5/2o is not the only type that can be 
nsed to advantage with the S shaped pipe 
mady into what conld be called a double 
sw,vcl, even valves that can not be turned up 
shut them off, can with advantage be 30 
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used with .such device so as to raise mid 
lower them in comparison with ground level 
and so make the height suitable for both 
smnll and large birds. 
5 In the drawings : 

Fig/ 1 is an elevation showing n:i S pipe 
and float and valve as in my Patent 
2C,uC5/J.5 hut made with the addition of a 
swivel. 

10 Fig. 2 is a general view of a tank, water 
pipe leading from same and two fittings 
showing the S pipe in different positions. 

A is the tee, elbow or swivel fitting on the 
main pipe; E is the. S shaped pi pi:; C, swivel 
15 joint to vary height of water vessel above 
ground level; D f lock nut or similar device 
to hold S pipe in any position desired; E, 
swivel valve in open position; F, swivel 
valve in closed position ; G, leather or other 

20 washer to make swivel tight against end of 
pipe C; H, nut of swivel joint; I. loirk nut 
to hold nut of swivel joint firm; J t spindle 
of valve; L, float; M, water vessel. 

Referring to the. drawings, A is the end 

2? view of o fitting on a. pipe line preferably 
laid along the ground, and romii'Cted to ;i 
tank or cistern as shown in Fig. 2 tli rough 
which water can be passed into au S or U 
shaped pipe B such pipe being screwed into 

30 fitting A as shown at C and locked there- 
by means of backnut D when the other end 
of pipe B on to which the swivel joint H 
and backnut I arc fixed is any desired 
height above ground level. 

35 Because the valve E is swivelled as at H 
such valve can be made to stand in a vertical 
position no matter at what angle as com- 
pared witli ground level the pipe B is locked 
into A as shown in two positions in Fig. 2. 

40 The valve E spindle J and float K are 
of approximately the same design as that 
shown in my Patent Specification 26,365/i 5 -5, 
those being used in combination with the 
flange on the valve casting as shown just 

45 behind the leather washer G Fig. 1, such 
leather or other washer, the loo^e nut H 
to hold these two parts against the cud of 
pipe B whilst still leaving the valve free to 
swivel, and the looknut I provided to keep 

50 H from moving by the friction of such 
swivelling. 

This combination makes it possible to turn 
the valve upside down as shown at F Fig. ] 
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and use the weight of the float to keep the 
valve e.losed. The dish or other vessel can 
thus be left umpty or taken away for clean- 
ing as desired the turning down of the valve 
again being all that is necessary to supply 5 
water to the vessel. 

In actual use it is found convenient to 
turn up this valve and so cut off the water 
fairly frequently and if this were done by 
rotating the valve in an ami clockwise direc- 10 
tion it would tend to loosen the nut H and 
the purpose of locknut I is to overcome this 
movement of nut H. 

Having now fully described and ascer- 
tained ray said invention and the manner 15 
in which it is to be performed, I declare 
that what I claim is: — 

1. In automatic watering systems fnr 
poultry and other live stock means such as 

au S pipe swivelled or screwed at one end 20 . 
into a fitting on the main pipe and locked 
on to same in any position by means of a 
back nut nr similar device, with a swivel 
jointed vulvf; at the other end of such S 
pipe, the nut of such swivel being locked in 25 
position by a hack nut or similar device to 
keep it from loosening or tightening when 
the swivel valve is turned, so that such 
valve can be set at varying levels above the 
ground as desired. 30 

2. In automatic watering systems for 
poultry and other live stock a valve operated 
by a float as shown in the drawings and 
described in Commonwealth Specification 
26,365/2-5, such valve being swivelled to the 35 
water pipe to which it is connected and 
therefore being capable of standing either 

in a position with the float down below the 
valve or with the float up above the valve. 

3. In automatic watering systems as 40 
claimed in Claim 2 the device of a valve 
of the type described in Commonwealth 
Specification 26,365/i?o, capable of being 
shut off by the buoyancy of the float when 
this is below the valve and is raised by the 45 
water in a vessel and of being shut off by 
the weight of the same float when the valve 

is turned so that the float is above this valve. 

Dared this 24th day of May, a.d. 1932. 

Lkwis Kknkst Saunders. 50 
Witness — Sarah Eugenie Saunders. 
4 
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COMPLETE SPECIFICATION. 
"IMPROVEMENTS RELATING TO FLUID TIGHT SWIVEL COUPLINGS. « 

. „• 6 1 f ° ll0Wing stateme nt is a full description of this invention 
mcluding the best method of performing it known to us- 

of fho h ^ T V l Dti ° n r6lateS t0 fluid tight or sealed ™™ 1 couplings 
of the type m which one or both pipes or tubes coupled by the coupW are 
. free to re atively rotate or angularly move without any escapeTSSd 
Such couplmgs are widely used in compressed air, pressure liquid and 
steam lines, particularly steam lines for tyre moulds and the lie 

It is the principal objective of the instant invention to provide an 
^proved coupling of the type specified having the characteristic oTstT 
phcity m construction with consequent economy in production without 
sacrific.ng the essential requirement of maintaining a positive fluid leak- 
proof sea^ between the movable component parts o7the c^Ung 

in. to ^ ab ° Ve SUted ob i ective invie ™ there is provided accord- 

ed ' h :. mVentl °^ a swivel c °«Pl*g comprising an intermediate tubular 
fLT r 1 1 'J eIatiV6ly **** Pipe co ^ting section having a cylindric- 
al stem threaded mto one end of the body section, a relatively rotatablT 

fnto theTh g S fT? ***** a C03Xial Plain «y»°drical stem projc fng 
into the other end of the body section to neatly fit the bore of the thread^ 

SrE?? St< £* aD aMUlar SealiDg meaDS dis P° sed about the Plata cyl- 
indrical stem between the end of the threaded cylindrical stemand a seating 

4-17/9/59-95 , 
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in the bore of the body section, and means retaining the rotatable pipe ' 

inT a MrV eCtl0n iD 35361111,17 WUh Said b ° d ^ aQd f * ed includ- 
ing at least one pm projecting through the body portionor section and an 

a igrung peripheral annular groove in the cylindrical extension or stem - 

of the relatively rotatable pipe connecting section, to restrain axiaf 

^xsr ~ ne reiative rotation a ™ * ««« - 

Conveniently the construction and disposition of the above re- 
"T ^ ^ that ab ° Ve relativel r statable pipe connecting 
carr Z Tf \ ll """^ t0 ^ mainte ^e operations to be 
: earned out such as the replacement of the sealing means or members 

ottSe 6 o£ f ^°T Sed ° f reSiIi6nt ° r flexible -ateriaUmpervi- 
ous to the particular fluid or liquid. H 

The accompanying drawings depict a practical arrangement of 
a swivel pipe coupling according to this invention. 
In these drawings :- 

Fig. 1 is an elevation partly in section of the coupling 

Fig. 2 is a vertical central "exploded" section of the coupling 

Fig. 3 is a section taken on line 3-3 of Fig. 1. 

Fig. 4 is a section taken on line 4-4 of Fig 1 

line illustrt?//^ "° W l ° ViCW ° d in Fi S s -' * «"> 2 the coup- 

on g illustrated comprises a casingor housing indicated generally at 5 
and having a rotatable male section 6, a body section 7, and a refattely 
fixed female section 8, the male and the latter section 6 and 7 each b- 
ing formed with terminal nut portion 9 and internal threaded bores 10 
for attachment to one of the pipes 11 and 12 to be coupled 

in , - T ff T lB SeCti ° n 6 iS ° Urved at the inner end 6a, terminating 
in a straight stem 13 formed at the outer end with a pair of closely soac- 
ed parallel collars 14 and 15 forming therebetween an annular groove' 16 

end 17a of l ^T ^ SeCti0Q ? haS a Stepped axial bore «. one " 

coUars 14 l^V* h 5 ° f the a ^ve- mentioned 

co ars 14 and 15, and the straight stem 13 of the male section 8 the 
collar 15 seating against the angular shoulder 17b defining the end sec- 
tion 17a of the bore 17. The coaxial stem 13 of the male section 8 
projects into the bore of the female section 8 indicated generally at 20 

viewed 1 ^ T 0th6r ° f b ° re 17 ° f b ° dy 

s , . Tbe fe u maIe section 8 is also formed with a similar arcuate 'end 
8a and a straight stem portion 22 which has a shoulder 22a at the outer 
end and a stepped threaded section 23 to thread into a threaded portion 
17c m the opposite end of the bore 17 of the body section 7 a lock nut 
24 being provided to retain the female section 8* the assembled position 
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with the body section 7 as viewed in Fig. 3. The.bore 20 of the female ~~ 
section 8 is enlarged as at 25 in the straight stem 22 presenting an annular 
shoulder 25a. The straight stem 13 of the male section has a neat fit in 
the enlarged section 25 of the bore of the female section 8 such that the 
end thereof is closely spaced to the annular shoulder 25a as viewed in Fir 
3 when passed in assembly through the body section 7. 

The enlarged end 25 of the bore 20 of female stem 22 has about 
the inner face a conical or like seating 26 for an annular sealing ring or 
member 27 which is arranged upon the straight stem 13 of the male sec- 
tion 6 to engage with the seating 26. The sealing ring or member 27 may 
consist of a pair of complementary washers of suitable material. 

Similarly there is a conical apertured sealing face 28 in the 
bore 17 of body section 7 through which the male section stem 13 projects 
and the above sealing ring or member 27 is seated thereon and clamped ' 
between the sealing faces 26 and 28 whereby the rotatable portion of the 
said stem 13 located inthe stem 22 of female section 8 is completely sealed 
off within the body section 7 to prevent the escape of the fluid. 

a oo J - Thu . b ° dy SC ' CU °' 1 7 luiS a p:lLr of aU K<iiniJ spaced apertures 28 
and 29 disposed one each side of its axis and opening in the bore 17 so as 
to lie in assembly in radial alignment with the above-mentioned annular 
groove 16 between the collars 14 and 15 in the male section 6. As illus- 

28 at fl nrf ?qT!5 S ' I aD l 4 ^ ° f PiQS 31 are inserted throu S h the apertures 
28 and 29 to seat m the above annular groove 16 so as to restrain the male 

section 6 from axial movement without obstructing rotation thereof relative 
to the female section 8. 

The pins 28-29 traverse the annular groove as the male section 
6 rotates, or the body and female rotate relative to the male section. 
The claims defining the invention are as follows:- 

1. A swivel coupling of the type herein specified comprising 
an intermediate tubular body section, a relatively fixed pipe connects 
section having a cylindrical stem threaded into one end of the body section 
a relatively rotatable pipe connecting section having a coaxial plain cylin- ' 
drrcal stem projecting into the other end of the body section to neatly fit 
the bore of the threaded cylindrical stem, an annular sealing means dis- 
posed about the plain cylindrical stem betweenthe end of the threaded cyl- 
indrical stem and a seating in the bore of the body section, and means re- 
taining the rotatable pipe connecting section in assembly with said body 
and fixed sections including at least one pin projecting through the body por- 
tion or section and an aligning peripheral annular groove inthe cylindrical 
extension or stem of the relatively rotatable pipe connecting section to 
restrain axial movement without obstructing relative rotation- movement of 
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(57) Claim 

1. A backflow preventing valve comprising a first body 
portion terminating in a planar face, said 
first body pprtion having an inlet port and an outlet 
port both .in alignment on a through first axis extend- 
ing in a plane parallel to said planar face, means de- 
fining an inlet chamber in said first body portion open 
to said inlet port and alscS extending along a second 
^ axis disposed in said plane and intersecting said first 
f^' axis, means defining an outlet chamber in said first 

body portion open to said outlet port and also extend- 
ing along a third axis disposed in £aid plane and inter- 
secting said second axis, means defining an intermediate 
chamber in said first body portion merging with said in- 
let chamber at an inlet valve seat centered in said 
plane and also merging with said outlet chamber at an 
outlet, valve seat in said plane, an inlet valve in said 
intermediate chamber and having a valve stem movable in 
said plane toward and away from said inlet valve seat, 
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a first spring in said intermediate chamber urging said 
inlet valve toward said inlet valve seat, an outlet 
valve in said outlet chamber and having a valve stem 
movable in said plane toward and away from said outlet 
valve seat,, a second spring in said outlet chamber 
urging said outlet valve toward said outlet valve seat, 
a second body portion terminating in a 
planar face, means for releasably holding said first 
body portion and said second body portion with said 
•planar faces substantially coincident and parallel to 
said plane, means defining in said first body portion 

an extension of said 'intermediate chamber disposed sub- 
stantially perpendicular to said plane, means in said 
first body portion defining a vent valve seat surround- 
ing said extension and substantially parallel to said 
plane, means defining in said second body portion a vent 
chamber extending perpendicular to said first plane and ' 
merging with said extension, means defining a vent to 
the atmosphere from said vent chamber, a vent valve 
having a stem movable in said extension normal to said 
Plane and having on said stem a head movable into and 
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out of engagement with said vent valve seat, a planar • I 
cap plate on said vent valve stem and extending parallel ! 
to said plane, a spring interposed between said second 
body portion and said cap plate for urging said vent 
valve away from said vent valve seat, a planar diaphragm 
extending parallel to said plane and abutting said cap 
plate and said second body portion, a diaphragm cap over- 
lying said planar diaphragm on the side thereof opposite 
said cap plate and thereby establishing a diaphragm 
chamber, means for securing said diaphragm cap through 
said planar diaphragm to said second body portion, and 
means for establishing an air passage substantially nor- 
mal to said first plane and extending from said inlet 
chamber then through said first body portion and then 
through said second body portion and then through said 
diaphragm and said cap into said diaphragm chamber. 
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Complete specification for the invention entitled: 
" BACKFLOW PREVENTING VALVE" 

The following statement is a full description of this invention, 
including the best method of performing it known to us :- 
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The present invention relates to a backflow preventing 
valve for use primarily in domestic water ci rc uits and 
is effective to preclude flow in a counter direction 
that might cause contamination. 

Specifically the present invention provides a backflow 
preventing valve comprising a first body portion' term- 
inating in a planar face, said first body 
portion having an inlet port and an outlet port both in 
alignment on a through first axis extending in a plane 
parallel to said planar face, means defining an inlet 
chamber in said first body portion open to said inlet 
port and also extending along a second axis disposed in 
said plane and intersecting said first axis, means de- 
fining an outlet chamber in said first body portion open 
15 to said outlet port and also extending along a third 

axis disposed in said plane and intersecting said second 
axis, means defining an intermediate chamber in said 
first body portion merging with said inlet chamber at 
an inlet valve seat centered in said plane and also 
merging with said outlet chamber at an outlet valve seat 
in said plane, an inlet valve in said intermediate cham- 
ber and having a valve stem movable in said plane toward 
and away .from said inlet valve seat, a first spring in 
said intermediate chamber urging said inlet valve toward 
25 said inlet valve seat, an outlet valve in said outlet 
chamber and having a valve stem movable in said plane 
toward and away from said outlet valve seat, a second 
" spring in said outlet chamber urging said outlet valve 
toward said outlet valve seat, a second body portion "* 
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terminating in a planar face, means for 
releasably holding said first body pbrtioh and said 
second body portion with said planar faces substantially 
coincident and parallel to said plane, means defining 
in said first body portion an extension of said inter- 
mediate chamber disposed substantially perpendicular to 
said plane, means in said first body portion defining a 
vent valve seat surrounding said extension and substan- 
tially parallel to said plane, means defining in said 
second body portion a vent chamber extending perpendic- 
ular to said first plane and merging with said extension, 
means defining a vent to the atmosphere from said vent 
chamber, a vent valve having a stem movable in said ex- 
tension normal to said plane and having on said stem a 
head movable into and out of engagement with said vent 
valve seat, a planar cap plate on said vent valve stem 
and extending parallel to said plane, a spring inter- 
posed between said second body portion and said .cap 
plate for urging said vent valve away from said vent 
valve seat, a planar diaphragm extending parallel to said 
Plane and abutting said cap plate and said second body 
portion, a diaphragm cap overlying said planar diaphragm 
on the side thereof opposite said cap plate and thereby 
establishing a diaphragm chamber, means for securing 
said diaphragm cap through said planar diaphragm to said 
second body portion, and means for establishing a 
passage substantially normal to said first plane and ex- 
tending from said inlet chamber then through said first 
body portion and then through said second body portion 
and then through said diaphragm and said cap into said 
■diaphragm chamber. 
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Preferably the valve includes a two-part body of glass- 
reinforced plastic having an inlet valve and an outlet 
valve in their respective chambers connected to an ap- 
propriate inlet port and outlet port. There is an inter- 
5 mediate or vent chamber between the two valves, such 
chamber being open to the atmosphere under control of a 
vent valve, the motion of which is controlled by a dia- 
phragm arranged between an inner diaphragm chamber and 
an outer diaphragm chamber. A spring presses on the 

10 diaphragm from the inner diaphragm chamber. There is 
a pressure connection between the inlet chamber and the 
outer diaphragm chamber, and there is another pressure 
connection between the intermediate chamber and the 
inner diaphragm chamber. The vent valve opens to dis- 

15 charge to the atmosphere in the event pressure on the 
normally downstream side thereof exceeds the pressure 
on the normally upstream side thereof. 

In the drawings: 

Figure 1 is a side elevation of a backflow preventing 
20 valve, pursuant to the invention, incorporated in a fluid 
line; 

Figure 2 is a plan of the valve installation of Figure 1; 

Figure 3 is a cross-section, the plane of which is indi- 
cated by the line 3-3 of Figure 2; 

25 Figure 4 is a cross-section, the plane of which is indi- 
cated by the line 4-4 of Figure 3; and 

Figure 5 is a cross-secton , the plane of which is indi- 
cated by. the line 5-5 of Figure 3. 
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The backflow preventing valve is preferably for incorp- 
oration into a fluid system, especially a hydraulic sys- 
tem including a hydraulic high pressure line 6 or pipe 
normally discharging into a hydraulic low pressure pipe 
7 or line. Plow usually, is in the direction of the 
arrows 8 from the high pressure side to the low pressure 
s^e. Under abnormal conditions, the pressure on the 
sxde 7 may increase substantially and tend, then, to 
cause flow from the pipe 7 toward tne pipe ^ ^ ^ 
tenal that flows backward from the pipe 7 toward the 
Pipe 6 may be contaminated in some fashion and should 
not be permitted to enter into the line 6. it is in 
order to prevent such adverse usage and to discharge any 
such backflowing material that the present valve is em- 
ployed. Preferably, the valve comprises a main body 9 
made up of two principal portions U ana 12, ^h pref . 
erably fabricated of a nonmetallic material, especially 

LrtT ;r" reinf ° rCed Pl3StiC ^ iS s <*stantially 
inert to the atmosphere and to the lipids with which 

the valve might be utilized and which is adequately cap- 
able of withstanding the ordinary operating pressures. 

At the inlet end, the device is provided with a special 
fitting 13 of similar material having » 

connection to the pipe 6 and having a bolt flange 16 for 

ZIZ T/° remainder ° f b ° dy ' °*« ^ an 
interniedlate 0 _ ring 1? Qr seai> simn 9 

end is comparably provided with a threaded fitting 18 

'•. f U V "dement, the fittings 13 and 18 can be 
Positioned on the pipes 6 and 7, and the main body can 

flaLe\ X ir rted l3terally therebet — • -d f inall y the 
flange bolts can be tightened to afford a leak-proof 
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assembly. m this fashion, the assembly and disassembly 
of the unit with the pipeline can readily be accomplished. 
Furthermore, simply by changing the fittings 13 and 18, 
the particular size of pipe to which the unit is to be 
5 fastened can be changed. 

Within the 'principal part 11 of the body there is an in- 
let port 22 opening into an inlet chamber 23.. On the 
other end of the body there is an outlet port 24 opening 
from an outlet chamber 26, the ports 22 and 24 being in 
general transverse alignment on a through axis 27 corres- 
ponding generally with the axis of the pipes 6 and 7. 
The inlet chamber 23 is angled or canted to conform to 
the axis 28 of a portion 29 of an intermediate chamber 
31 occupying the central portion of the body. The in- 
15 termediate chamber portion 29 merges with the adjacent 
inlet chamber in an inlet valve seat 32 symmetrical with 
the axis 28 and shaped as an annular rim. 

Designed to be seated on the rim is a valve washer 33 
held in place on a poppet valve 34 by a washer 36 and a 
fastening screw 37. The poppet valve includes a cruci- 
form stem 38 movable along the axis 28 within a guide 39. 
This is an intermediate chamber plug 41 having a threaded 
interengagement with the body portion 11 and being sur- 
rounded by an 0-ring seal 42 to preclude leakage. A 
spring 43 surrounds the plug and bears against the valve 
disc so as to urge the disc against its seat with a pre- 
determined degree of force. In one instance, the spring 
43 requires a differential pressure across the valve 
seat 32 of some five or six pounds to open. There is a 
removable plug 46 which can readily be replaced by a 
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test cock or test gauge for initial testing and for 
testing from time to time after the unit has gone into 
service. 

The intermediate chamber 31 merges at an outlet valve 
seat 47 with a portion 48 of the outlet chamber 26, this 
portion being symmetrical about an axis 49 extending 
approximately at right angles to the axis 28 and lying 
in the same plane as such axis and in the same plane .as 
the through axis 27, so that the parts are compact and 
afford a short fluid travel distance through the valve. 
Although there is impact of the flowing fluid and any 
contained particles against the valve washers, such im- 
pact is of an angled or glancing nature when the valves 
are in open position. The short and reasonably direct 
flow path through the valve body tends to reduce turbu- 
lence and eddies within the device and, with the in- 
clined or angled valves, tends to reduce impact wear and 
abrasion of the valve washers. 

Of the same construction as the primary or inlet valve 
is an outlet valve 51 having a stem 52 guided in a plug 

53 situated in the body portion 11 just as is the plug 
41. Substantially the only difference is that a spring 

54 surrounding the plug 53 is of somewhat lesser strength 
than the spring 43, responding to a pressure differential 
of only about two pounds for a full open motion. There 
is likewise a pipe plug 56 in the body plug 53 in order 
for a test cock or gauge to be supplied when desired. 

As so far described, liquid flowing normally from the in- 
let toward the outlet is effective to lif t tte inlet valve 
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34 to flew into the intermediate chamber 31, then to 
lift the. outlet valve 51 and so to continue through the 
outlet chamber 26 and into the pipe 7. Conversely, if 
the pressure drop across the valve body should change 
its direction, then it would be expected that the outlet 
valve 51 would close, preventing any flow into the inter- 
mediate chamber from the outlet chamber. However, it 
occasionally happens that under adverse circumstances 
due to old age or adverse wear conditions or the like 
the valve 51 cannot be entirely relied upon to seat fully. 
There is thus some likelihood of leakage past the valve 
51 into the intermediate chamber, wherein the pressure 
could be expected correspondingly to rise to a value 
greater than that in the inlet chamber 23, so that there 
15 might be leakage into the inlet also. This event is to 
be precluded under any circumstances. Consequently, the 
valve is supplemented from that as so far described. 

Particularly as shown in Figures 4 and 5, one principal 
portion 11 of the valve body is augmented by an abutting 
portion 61 of the other principal portion 12 thereof. 
This abutting portion 61 is fabricated of a similar ma- 
terial and is removably assembled with the portion 11 by 
means of a pair of bolts 62 (Figures 3 and 5) . 
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At the junction of the body portions 11 and 61 (Figures 
4 and 5) , there is provided a vent valve seat 63 surround- 
ing an extension 64 of the intermediate chamber, whereas 
on the other side of the valve seat 6 3 there is formed 
in the abutting portion 61 a vent chamber 67 having a 
vent opening 68 leading to the atmosphere and preferably 
on the lower side of the vent chamber. 
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Adapted to seat on the vent valve seat 63 is a poppet 
vent valve 69 of a construction substantially the same 
as that of the inlet valve and the outlet valve, but in 
this instance having an enlarged, cylindrical stem 71 
5 bearing an 0-ring 72. The valve stem 71 is designed to 
reciprocate in a guide 73 projecting from the body por- 
tion 61 along the axis 74 of the vent valve. When the 
valve 69 is closed, there is no flow between the inter- 
mediate chamber 31 through the extension 64 into the . 

10 vent chamber 67 and so through the vent opening 68 to 
the atmosphere. When the valve 69 is closed, there is 
no flow between the intermediate chamber 31 through the 
extension 64 into the vent chamber 67 and so through the 
vent opening 68 to the atmosphere. When the valve 6 9 is 

15 open, then there is easy flow from the intermediate 

chamber 31 through the vent chamber 67 and the opening 
68 directly to the atmosphere. The pressure then in 
the intermediate chamber 31 is substantially atmospheric 
or slightly thereabove, so that there is no likelihood 

20 of any flow from the interior of the body 11 into the 
inlet line 6, and contamination is therefore completely 
prevented. 

In order to actuate and control the vent valve 69, 
there is provided a diaphragm 76 of generally planar 

25 configuration lying against one face of the body portion 
61 and overlain by a diaphragm cap 77 held in position 
by a number of fasteners 78. The diaphragm is thus well 
confined and defines an outer diaphragm chamber 79 and 
an inner diaphragm chamber 81. The stem 71 carries a 

30 cap plate 82 secured in position by a fastening screw 83. 
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There is a spring 8 4 in the inner diaphragm chamber 81 
resting against the body portion 61 and against the cap 
plate 82. 

As part of the diaphragm containing structure, including 
5 the body portion 61 and the cap 77, there is afforded a 
first passage 86 extending from the inlet chamber 23 
through a sleeve connection 87 surrounded by an 0-ring 
88 and extending through an aperture 89 in the diaphragm 
itself the passage 86 goes to an extension passage 90 in 
10 the diaphragm cap 77, so that free communication is es- 
tablished between the inlet chamber 23 and the outer 
diaphragm chamber 79, 

In a somewhat similar fashion, there is a second passage 
91 partly in the body portion 11 and extending from the 
15 intermediate chamber 31 and through a sleeve 92 and 0- 
ring seal 93 and through the rest of the passage 91 in 
the body portion 12 into the inner diaphragm chamber 81. 

With this arrangement, the pressure in the inlet chamber 
23 is imposed on the outer side of the diaphragm 76, 

20 whereas the pressure in the intermediate chamber* 31 is 
imposed on the under or inner side of the diaphragm 76. 
This differential pressure taken into account with the 
pressure due to the spring 84, either maintains the dia- 
phragm in its position substantially as shown in Figures 

25 4 and 5 with the vent valve 69 closed, or under adverse 
circumstances the pressure inside the intermediate cham- 
ber 31, being relatively large, moves the diaphragm away 
from its position as shown and toward the diaphragm cap 
77. This opens the vent valve 69 so that high pressure 
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fluid can discharge from the intermediate chamber 31 
through the vent chamber and vent opening 68 to the at- 
mosphere. There is an access plug 94 so that test fix- 
tures or gauges or cocks can be connected into the outer 
5 diaphragm chamber 79. 



With this arrangement, whenever there is a tendency to 
backflow due to a higher pressure in the outlet line 7 
than there is upstream therefrom toward the inlet line 
6, and even though the outlet valve 51 may have become 

10 defective and may leak and permit the extra or higher 
pressure into the intermediate chamber 31, nevertheless 
the presence of such excessive pressure within the cham- 
ber 31 is immediately communicated to the inner side of 
the diaphragm 76 and augments the pressure thereon due 

15 to the spring 84." If," then, the pressure on the other, 
outer side of the diaphragm in the outer chamber 79 and 
communicated thereto through the first passage 86 is 
still relatively low, then the differential pressure 
opens the vent valve 69 and permits all of the fluid 

20 downstream from the inlet valve 34 to discharge to the 
atmosphere through the vent opening 68, and there is no 
possibility of back or contaminating flow to the inlet 
pipe 6. When the differential pressure drops to a normal 
value, the parts return to their normal, illustrated 

25 positions. 

With this arrangement, and since the valve is expected 
to serve for many years, it is quite possible at any 
time simply by removing the various bolts, such as 19, 
and very slightly spreading the pipes 6 and 7 to with- 
30 draw the backflow preventing valve laterally for bench 



tests or the like. Equally simply, a properly condition- 
ed valve can be reintroduced into the line and again 
bolted in position for further service. Also, because 
of the various plugs, the valve can be checked at any 
time by appropriate test techniques to make sure that 
it is in full and effective service operation. 

Since the body of the valve is comprised of nonmetallic 
materials, there is no transmission of electrical vol't- 
ages across or through the valve, so that some of the 
possible bad effects of electrolysis are greatly reduced. 
Furthermore, since the valve is of a plastic material 
that partakes of a very smooth surface finish, the pres- 
sure drop through the valve is somewhat less than is 
customary. Also, since the main body of the valve is 
made in two principal portions, the entire interior of 
the valve is subjected to ready access and complete and 
thorough visual inspection at all times. There has 
therefore been provided a relatively simple, economical 
and superior backflow preventing valve. 
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1. A backflow preventing valve comprising a first body 
portion terminating in a planar face, said 
first body portion having an inlet port and an outlet 
port both in alignment on a through first axis extend- 
ing in a plane parallel to said P l anar face , raeans de _ 
fining an inlet chamber in said first body portion open 
to said inlet port and alsd extending along a second 
axis disposed in said plane and intersecting said first 
axis, means defining an outlet chamber in said first 
body portion open to said outlet port and also extend- 
ing along a third axis di spose d in said plane and inter- 
secting said second axis, means defining an intermediate 
chamber in said first body portion merging with said in- 
let chamber at an inlet valve seat centered in. said 
plane and also merging with said outlet chamber at an 
outlet, valve seat in said plane, an inlet valve in said 
intermediate chamber and having a valve stem movable in 
said plane toward and away from said inlet valve seat, 
a first spring in said intermediate chamber urging said 
inlet valve toward said inlet valve seat, an outlet 
valve in said outlet chamber and having a valve stem 
movable in said plane toward and away from said outlet 
valve seat,, a second spring in said outlet chamber 
urging said outlet valve toward said outlet valve seat, 
a second body portion terminating in a . 
planar face, means for releasably holding said first 
body portion and said second body portion with said 
planar faces substantially coincident and parallel to 
said plane, means defining in said first body portion - 



an extension of said intermediate chamber disposed sub- 
stantially perpendicular to said pl ane , means Ln said 
f ir.t body portion defining a vent valve seat surround- 
ing said extension and substantially parallel to said 
Plane, means defining in said second body portion a vent 
chamber extending perpendicular to said first plane and 
merging with said extension, means defining a vent to 
the atmosphere from said vent chamber, a vent valve 

having a stem movable in said 

e in sald extension normal to said 
Plane and having on said stem a head movable into 'and 
out of engagement with, said vent valve seat, a planar . 
cap Plate on said vent valve stem and extending parallel 
to said plane,- a spring interposed between said second 
body portion and said can olate • 

p . P Aat e • for urging said vent 

valve away from said, vent valve seat, a planar diaphragm 
extending parallel to said plane and abutting said cap 
Plate and said second body portion, a diaphragm cap over- 
lying said planar diaphragm on the side thereof opposite 

said cap plate and thereby estahiicK^ 
, ■ establishing a diaphragm 

chamber, means for securing said diaphragm cap through 
said planar diaphragm to said second body portion, and 
means for establishing an air passage substantially nor- 
mal to said first plane and extending from said inlet 
chamber then through said first body portion and then 
through said second body portion and then through said 

diaphragm and said cap into saiH x • u 

a P into said diaphragm chamber. 

2. A backflow. valve substantially as herein described 
.with reference to the accompanying drawings. 

DATED this 30th day of August, 1983. 
CHAS. M. BAILEY CO . , • 

by its Patent Attorneys, • * 

DAVIES & COLLISON." 
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L'entretien, la repartition et l'echange des pieces 
defectueuses dans les robinets, notamment ceux uti- 
lises dans les industries chimiques, constituent des 
operations delicates qui arretent toujours trop 
Iongtemps les fabrications. 

L'invention reraedie a cet inconvenient. Elle a 
pour objet un robinet a soupape dont le corps est 
constitue essentiellement de deux parties, a savoir : 
le corps proprement dit dans lequel se deplace le 
clapet, et une embase servant de support au siege 
contre lequel porte le clapet. 

Suivant une forme d'execution de ce robinet, son 
corps proprement dit comporte une bride de rac- 
cordement, une tubulure de sortie avec raccorde- 
ment a bride et collet, des moyens de guidage pour 
la tige porte-clapet et des colonnettes supportant 
1 ecrou de manoeuvre et son volant, la tige porte- 
clapet se vissant dans cet ecrou. Quant a Tembase, 
elle porte non seulement le siege du clapet, raais 
aussi une tubulure d'arrivee avec son dispositif 
de raccordement par bride et collet. 

Suivant une autre caracteristique de l'invention* 
Tembase du corps du robinet est avantageusement 
disposee dans un plan formant un angle, de prefe- 
rence de 45°, avec I'axe de la tubulure d'arrivee 
solidaire de cette embase. L'erobase portant le siege 
du clapet, et la bride de raccordement du corps 
etant fixees entre elies par boulonnage, il est alors 
possible de donner aux tubulures d'arrivee et de 
sortie des directions relatives differentes dont le 
nombre est egal au nombre de boulons de fixation 
de Perabase et de la bride precitees. C'est ainsi 
notamment qu'il est possible, entre autres, de don- 
ner aux tubulures d'arrivee et de sortie des direc- 
tions coaxiales ou, au contraire, orthogonales. 

De toute facon, l'invention sera bien comprise 
a 1'aide de la description qui va suivre, en refe- 
rence au d ess in schematique annexe representant, 
a litre d'exemple non limitatif, une forme dexe- 
cution de ce robinet : 

Figures 1 et 2 en sont des vues en perspective 
dans deux positions d'utilisation; 
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Figure 3 est une vue longitudinale du robinet 
dans sa position representee a la figure 1. 

Ce robinet a soupape est essentiellement consti- 
tue, pour son corps, par deux elements respective- 

^raent 2 et..?,. 
^J^leme nt 2 ?%orme le corpa proprement dit du 
robinetni consiste en un tube comportant un fond 
4 et se terminant par une bride 5. Le fond 4 est 
perce, dans sa partie centrale, pour permettre le 

_passage.de ia tige 6 portant le clapet 7. Un presse- 
etoupe 8 est prevu. 

•klsls™*"* 3 *st constitue par une embase fixee 
u la bride '5*du corps 2 par des boulons 9. Cette 
embase 3 sert de support au siege 10 du clapet 7." 

- D e c ^ te embase_3 est solidaire ia jubuhir* d'arTi- 
wt lJl. iS^tJ ^ JslL"" JPgfe. de ',45^avec Paxe 
d u co fps |TCette tubulure 12 se termine par une 
bride* filetee 13 sur laquelle se visse un collet de 
raccordement 14. 

. La tubulure de sortie 15 debouche dans le corps 
2 et fait corps avec "celui-ci. Son axejaitjkii-meme 
un angle_de_45£ par_ rapport _aJ!w je-ce_corpi7 
Cette tubulure 15 se termine par une bride filetee 
16 sur laquelle se visse un collet de raccorde- 

jnent 17. 

Dans le cas represents au dessin, la tige 6* por- 
tant le clapet 7 est commandee par un volant 18 
solidaire d'un ecrou 19 visse sur i'extremite file- 
tee 6a de la tige 6. Cet ecrou 19 est monte libre en 
rotation dans une douille 21 solidaire d'une bar- 
rette 22 portee par des colonnettes 23 fixees sur le 
fond 4 du corps 2. Ces colonnettes servent de gui- 
dage a une barrette 24 qui, solidaire de la tige 
porte-clapet 6, I'empeche de tourner, de telle sorte 
que la rotation du volant 18 et done de Tecrou 19 
se traduit par un deplacement de translation de la 
tige porte-clapet 6. 

• Ce robinet a soupape presente les principaux 
avantages suivants : 

Pour acceder au siege 10 et au clapet 7, il suffit 
de degager les boulons 9 ce qui permet de separer 
le corps 2 et Tembase 3; 
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La reparation eventuelle d'un organe du robinet 
apres ouverture, c'est-a-dire apres separation du 
corps 2 et de Pembase 3 est facile, car ii est beau- 
coup plus aise de fixer sur un tour Tun de ces deux 
elements que Penserable du robinet; 

Cette conception demontable du robinet facilite 
son uisinage primitif et done abaisse son prix de 
revient; 

Au bout d'une longue duree de service la remise 
a neuf du robinet est peu onereuse, car il suffit de 
remplacer l'embase 10 et le clapet 7 au lieu de 
remplacer 1'ensemble du robinet; 

La disposition de Tgm base 3 parTflppnrr ^ J 3 
t ubulur ejTa rrivee 12 permet de donner aux tubu - 
lures 12 et 1 1 des_orien tat ions^iffer^eTe n nom - 
*_£ejui w des. . boulon s 9\ e'est ainsi qu'a 
titre d'exemple le robinet est represente aux figu- 
res 1 et 3 dans une position ou les brides 13 et 16 
respectivement d'arrivee et de depart sont dans des 
plans paralieles, tandis qu'a la figure 2 elles sont 
dans des plans orthogonaux. 

Comme il va de soi, 1'invention ne se limite pas 
a la seule forme d 'execution de ce robinet a sou- 
pape qui a etc ci-dessus indiquee a titre d'exem- 
ple; elle en embrasse, au contraire, toutes les va- 
riantes de realisation. 

RESUME 

1° Robinet a soupape, caracterise en ce que son 
corps est constitue essentiellement de deux parties, 
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a savoir : le corps proprement dit dans lequel se 
deplace le clapet, et une embase servant de support 
au siege contre lequel porte le clapet. 

2° Forme d'execution du robinet a soupape spe- 
cific en 1° caracterisee par les points suivants pris 
ensemble ou separement : 

a. Son corps proprement dit comporte une bride 
de raccordement, une tubulure de sortie avec rac- 
cordement a bride et collet, des raoyens de guidage 
pour la tige porte-clapet et des colonnettes suppor- 
tant 1'ecrou de manoeuvre et son volant, la tige 
porte-clapet se vissant dans cet ecrou; 

b. Son embase porte non seulement le siege du 
clapet, mais aussi une tubulure d'arrivee avec son 
dispositif de raccordement par bride et collet; 

c. Son embase est disposee dans un plan formant 
un angle, de preference de 45°, avec I'axe de la 
tubulure d'arrivee solidaire de cette embase. 

3° A titre de produit industriel nouveaii, tout 
robinet a soupape tel que specifie en 1° ou en 2°, 
ou comportant application, totale ou partielle, de 
semblables dispositions. 
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(71) Wo, Griswold Controls, a cor- 
poration organised and existing under the 
laws of the Stale of California. United States 
of America, of 124 East Dyer Road. Santa 
5 Ana. State of California. United Slates of 
America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to u*. and the method by which it is 
to be performed, to be particularly described 

10 in and by the following statement: — 

This invention relates to fluid Row appa- 
ratus and is particularly directed to improve- 
ments in check valve construction and back- 
llow prevention apparatus. 

15 Check valves arc commonly provided 
when it is desired to permit fluid flow in 
one direction but to prevent fluid flow in the 
other direction. A single check valve acting 
alone may leak sliyhily and. therefore, single 

20 check valves are not used when it is neces- 
sary to prevent any reverse How, even in the 
smallest degree. In the latter situation, back- 
How prevention apparatus may take the form 
of two check valves connected in series with 

-5 a "zone'* between them. Both check valves 
remain open during normal flow in a for- 
ward direction, but in the event that down- 
stream pressure should approach the up- 
stream pressure within a predetermined 

30 amount, for example, two pounds per square 
inch, the volume of the zone between the 
check valves is vented to atmosphere. In such 
devices, downstream pressure can never ex- 
ceed upstream pressure, even under vacuum 

35 conditions with the result that reverse flow 
is not possible. 

Backflow prevention devices of the type 
just described have at least two serious short- 
comings. The first is that in order to have 

4fl a check v.ilvo which will close «aiitf;icioriIv, 
and more sianif':cant!y. in certain cases, main- 
tain a predetermined minimum pressure, a 
spring force is used, and this must be over- 
come during normal flow in the forward 

45 direction. Unfortunately, this of:en results in 
:i protsiin: drop of morions proportions, nar- 
ticularlv when two check valves in series are 
emplovcd. Another difficulty is that conven- 
ilnnnl nnn^rnriK for wnlinn I he /on** heiween 

50 the check valves is usually" costly, inaccurate 
and difficult to maintain. 



According to the invention, there is pro- 
vided a check valve comprising an inlet pas- 
sage terminating in an annular valve seat, 
a barrel coaxial with the valve scat and of 55 
larger diameter than the valve seat, a valve 
poppet having a fiance slidably guided with- 
in the barrel and being axially movable to- 
wards and away from said valve seat, a 
spring arranged to urge the poppet towards 60 
scaling contact with the valve seat, a cham- 
ber bounded in part by the poppet remote 
from the valve seat, and an outlet passapc. 
wherein a portion of said flange projects into 
the outlet passage to define a region in the 65 
fluid flow path in which the velocity of 
flowing fluid in use is greater than in the 
rest of the outlet passage and the pressure is 
correspondingly less and wherein the cham- 
ber communiciates with said region whereby 70 
increasing flow of fluid through the check 
valvc from the inlet passage to the outlet 
passage in use causes a reduction in pressure 
in the chamber to oppose the action of the 
spring. 75 

The invention also extends to a check 
valve assembly comprising a check valve as 
defined above connected in series with 
another check valve as defined above, the 
outlet passage of one check valve forming 80 
the inlet passage of the other check valve. 

The invention also provides a backflow 
preventer assembly comprising two check 
valves as defined above connected in series 
and defining a zone between them, and 35 
means including a control valve actuablc to 
vent said zone to atmosphere, said control 
valve having means responsive to differential 
pressure across the upstream check valve for 
actuating said control valve. 90 

Preferably, the control valve comprises a 
housing provided with a valve scat, a stem 
mounted to move axiailv in the housinc and 
having a valve head movable to close acainst 
said seat, a cover, a flexible diaphraem" hav- 95 

us periphery clamped between the cover 
and the housing anil neii'm; in tl^Ctnn n cham- 
ber in the housing and a chamber" fn the 
cover, means connecting the central portion 
of the diaphragm to the MCm. a sprfp'* : n 
the cover chamber ureinc the "stem in a 
direction to open the valve, a discharge pipe 
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connecting the zone to d housing, a first 
pressure sensing line communicating ihe pres- 
sure in the inlet passage of the upstream 
check valve to the housing chamber and a 
second pressure sensing line communicating 
the pressure in the outlet passage of the 
upstream check valve with the cover cham- 
ber, and a balance piston fixed on the stem 
slidably mounted within the housing to 
balance the fiuid pressure force from the 
discharge pipe tending to move the valve 
head away from the valve seat. 

Certain embodiments of the invention will 
now be described by way of example and 
with reference to the accompanying draw- 
ings, in which: 

Figure I is a sectional elevation show in** 
a first check valve according to the invention* 

Figure 2 is a sectional elevation of a second 
check valve according to the invention: 

Figure 3 is a sectional elevation of a third 
check valve according to the invention; 

Figure 4 is a sectional elevation of a fourth 
check vnlvo accord in c to the • «v* ,,,;rt »" 

Figure 5 is a sectional elevation showing 
a double check valve assembly according to 
the invention, hoth check valves being shown 
in the closed position: 

Figure C> is a chart showing pressure loss 
plotted against flow rate in a commercial 
form of the double check valve assembly of 
••igurc 5. One curve of the eraph relates io 
a device of three-quarter inch nominal si/e 
and the other curve relate* to a device of one 
inch nominal size: 

Fkure 7 is a side elevation showinc a 
backi.ow preventer assembly aeeordinu to^hc 
invention; 

Figure 3 is an end elevation of the assem- 
bly of Figure 7. 

Figure 9 is a schematic diagram in ac- 
tional elevation of the assembly of Figure 7 
the parts being shown in position for full 
How in the forward direction: 

Figure 10 is a chart showing pressure 
loss plotted against Mow rate for" i he back- 
How preventer assembly of Fiaures 7-9. One 
curve of il;c graph relates to a device of 
three-quarter inch nominal si/e and the other 
curve relates to the one inch nominal si/c 

f igure II is a sectional view showing a 
modified form of differential pressure control 
valve of the backflow preventer assembly 
the pans being positioned for normal for' 
ward flow: and 

Figure 12 is a view similar to Fieurc II 
the parts being shown in position correspond- 
ing to backflow conditions. 

Referring to the drawings, a check valve 
assembly generally designated 10 is shown 
in various embodiment* in Fimircs 1 7 3 
and 4. The check valve assembly 10 includes 

LJ?°!?I?. l .u![. f 1 !^' n^unicd within a 
-.a.rn-ary ^r.rrc! 12. An annular resilient rin« 
13 serves as a valve face and is held in 



place (mi the po; 1 1 by means of a retain- 
ing washer 14 and a threaded fastening 15. 
A coil compression spring 17 acts on the 
poppet II to bring the resilient ring 13 into 
sealing engagement with a stationary annular 70 
seat IS provided at the end of an inlet pas- 
sage 19. The barrel 12 is of larger diameter 
than the valve seat 18. 

The poppet 1 1 has a first flange 20 and 
a second flange 21 both slidably mounted 75 
within the stationary barrel 12. An annular 
groove 22 is defined between the flanges 20 
and 21 and one or more ports 23 establish 
communication between the groove 22 and a 
spring chamber 24. Flange 20 and ring 13 80 
define a generally annular space 29 with the 
scat 18. In Figure I. the inlet terminal 26 
and the outlet terminal 27 are coaxial, and 
the axis of movement of the poppet II is 
positioned at about 45° with respect thereto. 85 
In Figure 2. the inlet terminal 26a and the 
outlet terminal 27a arc at right angles, and 
the axis of movement of the poppet II is 
eoa\iai "*viiu the inlet ieiiiiiual 2Gu. In Figuie 
3. the inlet terminal 26h and the outlet 90 
termianl 27/> are coaxial, and the axis of 
movement of the poppet 1 i is at rieht ancles 
thereto. In Figure 4. the inlet terminal 27c 
and the outlet terminal 27c are coaxial, and 
the movement of the poppet 1 1 is along the 95 
same axis. 

The check valve assembly 10 is in open 
position as shown in Figures I. 2. 3 and 4. 
Fluid in the inlet passage 19 passes between 
th annular seat 18 and the resilient ring 13 100 
into the outlet passage 28. Inlet pressure is 
then present in the space 29 acting upon the 
total pressure area of flange 20 to" overcome 
the force of spring 17. Thus, flange 20 effec- 
tively serves as a seal between the space 105 
29 and groove 22. In Figure 4. a stationary 
housing 30 encircles ihe barrel 12 and pas- 
sageways 31 are provided to carry fluid from 
the space 29 to the outlet terminal 27<\ 

In each case the outer diameters of the 110 
poppei flanges 20 and 21 are substantially 
larger than the effective diameter of the 
stationary seat 18. so that when the check 
valve is in closed position with the resilient 
ring 13 engaging the scat 18. the pressure 115 
in the inlet passage !9 acts over a substan- 
tially smaller area than the pressure in the 
spring chamber 24. When the pressure in the 
inlet passage 19 applied to the area of seat 
18 is sufficient to overcome the force of the 1 20 
spring 17 and the pressure in the spring 
chamber 24. both the static and dynamic 
head are subsequently applied ;o the larger 
effective area of the ffaivc 20. Thus, the 
increase in effective area when the valve first 125 
opens results in a substantial force to over- 
come the spring force, and the valve moves 
positively towards the open position. 

When the check valve parts are in open 
position corresponding to forward flow 130 
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operation, as shown in Figure 4. the flow 
of the fluid elates a low pressure region 
around the poppet I! in the groove 22. This 
occurs because a portion of the flange 20 
and a portion of the groove 22 extend into 
the outlet passage 28. This reduced pressure 
is transmitted to the spring chamber 24 
through the groove 22 and through the port 
or ports 23. Consequently, as the velocity 
of forward How increases, the pressure in the 
chamber 17 acting on the effective area de- 
nned by the diameter of flange 21 decreases. 

When the pressure drop across the valve 
falls below a predetermined value, the por- 
tion of the poppet 1 1 which protrudes into 
the outlet passage 28. Figures 1-3. and the 
entire poppet in Figure 4. receives the full 
pressure of the fluid in outlet passage 28. and 
the pressure thus developed acts over the full 
effective area of the spring chamber 24. which 
combined with the force of the spring 17 
acts to close the valve promptly. 

It will be observed that, in the construc- 
tion just described, as the velocity of forward 
How increases, the velocity head produces a 
positive opening force on' the poppet II on 
the side containing the resilient rim: 13 to- 
gether with a lowering of pressure* in the 
chamber 24. both effects serving to overcome 
the force of the spring 17. Moreover the 
lowering of pressure in the spring chamber 
is developed due to the portion of the poppet 
flange 20 protruding into the outlet passage 
28 and creating a restriction 77 in which the 
momentum of fluid flow acting upon the 
static fluid in groove 22 results in the lower- 
ing of pressure in groove 22 and transmitted 
to the spring chamber through the communi- 
cating port 23. Consequently, as the demand 
for flow increases, the resulting momentum 
increase results in an ever decreasing pres- 
sure in the spring chamber Concurrently, as 
the rate of flow increases, the velocity head 
acting upon the full effective area of flange 
20 (on the side with the resilient seal) in- 
creases. With both effects thus combined, a 
substantial pressure differential is created 
across the flange 20 to create an incrcasinc 
force to overcome the force of the sprinc. 
Furthermore, even with the introduction of 
restriction 77 and a consequent "induced'* 
pressure drop at that point, the net result is 
an advantageous pressure differential across 
the ponpet and a reduction in the total pres- 
sure drop across the valve. Moreover, the 
spaced flanges 20 and 21 guide the poppet 
in its movements within the barrel 12 with 
adequate clearances to avoid mechanical fric- 
tional losses to minimize mechanical mal- 
functions. The absence of euide pins, toccle 
levers, etc.. also assists inline rcduciiorTof 
mechanical friction. 

The double check valve assembly generally 
designated 33. shown in Figure 5. employ's 
two duplicate check valve assemblies 10,, 



and IO/> which are sub. .niallv the same as 
ihc check valve 10 described in detail above. 
These check valve assemblies are arranged at 
right angles to each other and positioned 
at 45 to the axis of the inlet terminal 34 70 
and the outlet terminal 35. The construction 
and operation of each of these check valve 
assemblies 10</ and \0b is the same as that 
of the check valve assembly 10 described 
above. Moreover, the geometric relationship 75 
of the assemblies \0a and \0b as shown in 
Figure 5 produces a uniform flow pattern 
by minimizing the extent of the changes in 
direction of Dow and the extent of obstruc- 
tions to forward How. ihus minimizing fluid 80 
pressure losses. 

The chart of Fig ie 6 shows the pressure 
loss through the double check valve assembly 
of Figure 5, for both the nominal size of 
three quarter inch and the nominal size of 85 
one inch. It will be observed that the pres- 
sure loss through the assemblies actually falls 
off as the flow rate increases, up to about 
15 gaiions per minute for the three-quarter 
men size and up to about 18 gallons per 90 
minute for the one inch size. 

It will be observed that the moving pans 
of each check valve assembly 10a and \0b 
may be installed and removed independently 
without any need to disconnect the entire 95 
assembly from the line. Moreover, each 
check valve assembly is so arranged as to 
utilize the full impact of the dvnamic pres- 
sure in the supply line when in forward flow 
operation, for effectively minimizine hydrau- 100 
he pressure losses. Furthermore, ea'ch check 
valve assembly is so arranged as to have 
portions of the poppet thereof protruding 
into its respective discharge passage, or in 
communication with its discharge passacc, so 105 
as to be responsive to the slightest reverse 
flow action, closing rapidlv to prevent back- 
flow. 

The backflow preventer assscmbly shown 
m Figures 7. 8 and 9 includes a double 110 
check valve assembly 33 having its inlet 
terminal 34 connected to a supply pipe 36 
through a shutolf valve 37 and a union 
coupling 38. The outlet terminal 35 of the 
double check valve assembly 33 is connected 115 
through union coupling 39 and shutoff valve 
40 to the service pipe 41. 

A control valve assembly 43 is connected 
to the double check valve assembly 33 bv 
means of discharge pipe 44 and pressure- P0 
sensing lines 45 and 46. The discharge pipe 
44 forms a portion of a stationary housing 
47 which contains a removable valve scat 48. 
A valve stem 49 carries a valve head 50 at 
its lower end and a resilient disc 51 on the P5 
valve head closes against the seal 48. When 
the parts are in position as shown in Figure 
9 the valve is closed and therefore dischnrec 
of fluid from the port 52 in the double check 
valve assembly 33 through discharge pipe 44 130 
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is prevented. The port is located down- 
stream from the check valve I0<i and up- 
stream from the check valve \0b. 

Means arc provided for moving the stem 

49 to open or ciuac the valve 48. 50. and as 
shown in the drawings this means includes a 
flexible diaphragm 54 haviiu its outer peri- 
phery clamped between a Hang 55 on the 
housing 47 and a 11 a nee 56 on a cover 57. 
The inner portion of the diaphragm 54 is 
clamped to the stem 49 between plates 58 
and 5 l >. A seal ring 60 on the stem 49 slides 
within a housing bore 61. and a seal ring 62 
on an annular piston 63 of the stem 49 
slides within the housing bore 64. 

A chamber 65 is formed within the hous- 
ing 47 below the diaphragm 54 and a cham- 
ber 66 is formed above the diaphragm with- 
in the cover 57. The chamber 65 communi- 
cates through passage 46 and port 67 with 
the ir.let passage 68 of the check valve assem- 
bly 10a. The chamber 66 is connected 
through a cover port 69. passage 45 and a 
port 70 with an inlet passage 71 for the 
check valve assembly \0h. From this descrip- 
tion it will be understood that the differential 
pressure acros the diaphragm 54 is the same 
as the differential pressure between the inlet 
passage 68 and the inlet passage 71. 

A coil compression spring 73 in the cham- 
ber 66 acts nn the diaphragm plate 53 to 
urge the stem 49 in a direction io open the 
discharge valve 48. 50. The force of the 
sprinu is assisted by the pressure in the 
chamber 66 and is opposed by the pressure 
in the chamber 65. This opposition force is 
increased by the fluid pressure acting against 
the underside of the annular piston 63. The 
annular space above the piston 63 and within 
the housing 47 is vented to atmosphere 
through vent port 74. 

In operation, the differential control valve 
-"2 serves to vent the zone between th check 
valve assemblies I Or; and \0b through the 
discharge port 52 whenever the downstream 
presstirc approaches the upstream pressure 
within a predctermind amount. Thus for ex- 
ample, the parts may be designed and ad- 
justed so that when the pressure in the inlet 
terminal 34 is less than 2 psi greater than the 
pressure in the outlet terminal 35. the differ- 
ential control valve 43 will open to permit 
fluid to flow from the zone port 52 through 
the pipe 44 and through the open valve 48. 

50 to atmosphere. Thc'several forces applied 
to the stem 49 in addition to gravity are the 
opposing forces developed by inlet pressure 
reflected in chamber 65. outlet pressure re- 
flected in chamber 66. zone pressure at port 
52 reflected against piston 6*1. ;is well as on 
discharge valve 50. and the force of spring 
73. 

It will he observed that the effective area 
of the diaphragm 54 is much greater than 
that of the valve scat 48. Also, "the ports 67 



and 70 are angularly positioned to reflect 
both static and dynamic pressures in their 
respective passages. Aecordinidy. the differ- 
entia! control valve 43 causes fluid to be 
vented out through zone port 52 whenever 70 
the outlet passage pressure from check va!ve 
assembly \0a (reflected throueh line 45) plus 
the force of the spring 76. pfur. the effect of 
gravity. exceeds the inlet passage from pa«agc 
68 (lellcetcd through line 46) acting in chanv 75 
ber 65. The balance piston 63 has" the same 
effective area as that of the seat 48, plus that 
of the communicating stem 49. so that the 
pressure exerted on the valve head 50 and 
the sliding s:-m 49 is balanced out by the SO 
pressure e\ :;ed on the piston 63. In similar 
fashion, the differential control valve 43 re- 
mains closed to prevent loss of fluid throueh 
the zone port 52 so long as the total force 
generated by inlet pressure in the chamber 85 
65 exceeds the sum of the force generated by 
outlet pressure in chamber 66 supplemented 
by the force of the spring 73 and bv the 
effect of gravity. 

The chart of* Figure 10 shows the pressure 90 
loss through the back flow preventer asscmblv 
shown in Figures 7 to 9. for both the nominal 
size of three-quarter inch and the nominal 
size of one inch, when normal flow occurs 
in the forward direction. It will be observed 95 
that the pressure loss through the entire back- 
flow preventer assembly "actua'ly falls off 
as the flow rale increases up to* about 20 
gallons per minute for the one inch size. 

In the modified form of differential con- 100 
i ml valve shown in Figures 11 and 12. an 
axial passage 75 in the stem 49« replaces 
the co- er port 69. This passage 75 and its 
side outlet port 76 establishes" communica- 
tion between the cover chamber 66 and the 105 
discharge pipe 44. Only one sensing line 46 
is used, and it connects the chamber 65 
throueh line 46 to the inlet passaee 68 as 
described above. The sensine line* 45 and 
port 70 arc not used. Figure" 1 1 shows the 110 
parts of the differential control valve in 
closed position corrcsoondine to normal for- 
ward flow operation, and Fieurc 12 shows 
the same parts in position to discharec fluid 
from the zone port 52 to atmosphere when 115 
back flow conditions are present or imminent. 
In other respects, the construction and opera- 
tion of the modified form of the differential 
control valve shown in Fipure* )1 nnc j J2 
are the same as those previously described" 120 

Thus it mav be seen that the invention, at 
least m its preferred embodiments, provides 
a check valve suitable for use in backflow 
prevention apparatus and which is construc- 
ted to provide a relatively h»jh initial resist- 125 
ancc to flow and vet as the flow increases 
provides a reduced pressure drop across the 
valve. 

The invention also provides a pair of 
series-connected check valves in combination !."0 
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with a differential control vah or venting 
the zone between the cheek valves when the 
downstream pressure approaches the up- 
stream pressure within a predetermined 
5 amou.it. 

WHAT WE CLAIM IS: — 

1. A check valve comprising an inlet 
passage terminating in an annular'valve scat. 

10 a barrel coaxial with the valve seat and of 
larrer diameter than the valve scat, a valve 
poppet having a flange slidably guided with- 
in the barrel and being axially movable to- 
wards and away from said valve seat, a 

15 spring arranged to urge the poppet towards 
sealing contact with the valve seat, a cham- 
ber bounded in part by the poppet remote 
from the valve scat, and an outlet passage, 
wherein a portion of said flange projects into 

20 the outlet passage to define a region in the 
fluid How path in which the velocity of flow- 
ing fluid in u»c is greater than in the rest 
of the outlet passage and the pressure is 
rnrrc<: ponding I y less and w heir in 'ho chnm- 

25 ber communicates with said region wherebv 
increasing flow of fluid through the check 
valve from the inlet passage to the outlet 
passage in use causes a reduction in pressure 
in the chamber to oppose the action of the 

30 spring. 

2. A check valve as claimed in claim 1 
in which the spring comprises a coil com- 
pression spring mounted within said cham- 
ber. 

35 3. A check valve as claimed in claim I 
or 2 wherein said poppet has two axially 
spaced flanges slidably guided within said 
barrel and defining an annular groove be- 
tween the flanges, the groove communicating 

40 with said region, and at least one passage 
communicating the groove with the chamber. 

4. A check valve as claimed in any pre- 
ceding claim in which the inlet passage is 
provided with an inlet terminal and the oui- 

45 let passage is provided with an outlet 
terminal. 

5. A check valve as claimed in claim 4 
in which said terminals arc axially aligned. 

6. A check valve as claimed in claim 5 
50 in which the axis of movement of said valve 

poppet is perpendicular to the axis of said 
terminals. 

7. A check valve as claimed in claim 5 
in which the axis of movement of said valve 

55 p.:ppci i> J;;|v/w\I .it .;n .snglc , f :;I:.;:t 
with respect to the axis of said terminals. 

8. A check valve as claimed in claim 5 
in which the axis of movement of said valve 
poppet is the same as the axis of said 

60 terminals. 

9. A check valve as claimed in claim 4 
in which the axes of said terminals are dis- 
posed at right angles, and wherein the axis 
of movement of said valve pr.ppc; i*; ;he 

65 same as the axis of sairf inlet terminal. 



10. A check valve . stantially as here- 
inbefore described with reference to any of 
Figures I to 4 of the accompanying drawings. 

l i u A C i hcck valvc asscmb| y comprising 
a check valve as claimed in any preceding 70 
claim connected in series with another check 
valve as claimed in any precedinc claim, the 
outlet passage of one check valve forming 
the inlet passage of the other check valve. 
. ! r. A i( c, ? c *-k valve assembly as claimed 75 
in claim 1 1 in which the inlet passaec of one 
check valve is provided with an inlef terminal 
and the outlet passage of the other check 
valve is provided with an outlet terminal 
said terminals being axiaily aliened, and the 30 
axes of movement of tnc valve poppets being 
disposed substantially at 45' with respect to 
he axis of said terminals and being substan- 
tially perpendicular to each other. 

l u . A u cl ] cck % ? Wc assembly substantially 35 
as hereinbefore described with reference lb 

i'i °( u C accom P a n>ing drawings. 

Jf. A backflow preventer assembly com- 
prising two check valves as «i-><~-<* -J., 
of claims I to 10 connected in" series' and 90 
fining a zone between them, and means 
including a control valvc acluablc to vent 
said zone to atmosphere, said control valve 
having menns responsive to differential pres- 
sure across the upstream check valvc for 95 
actuating said contro! valvc. 

I;. An assembly as claimed in claim 
btth C ^! n * P< mar ™^ for sensing 

na L ' ?i nd d>namiC llCa(Js in lh « inlcl 
passage of the upstream check valve, and 100 
a so including a second port arranged for 
suismg the pressure in the outlet passage of 
ihe same check valve. 

16. An assembly as claimed in claim 15 
wherein the second port is arranged for sens- 105 
tng both static and dynamic heads in the 
outlet passage of the upstream check valve 

I /. An assembly as claimed in claim 15 
or 16 wherein said control valvc comprises 
a housing provided with a valvc scat, a stem 1 10 
mounted to move axially in the housing and 
having a valve head movable to close aeainst 

inn ;f° aU 3 C u VCr ? flcxibIc dia Phragn7 hav- 
ing ts periphery clamped between th cover 
and the housing and acting to define a cham- 115 

in the housing and a chamber in the 
cover, means connecting the central portion 
of the diaphragm to the stem, a spring in the 

r^n ?u lhCr , lirsine t thc slcm in a ^'ion 
£ open the valve, a d.sdiaige pipe connect- 120 
tng the zone to said housing, a first pressure 

whh?hJ/ nC commun L catin g <hc first port 
with the hous.ng chamber and a second nres- 
sure sensing line communicatin? the second 
port w.th the cover chamber, and a balance 125 

h XC u °" lhC 5,cm srjubi > mounted 
uiihin the hous.ng to balance the fluid prcs- 

[ T T l, : c * |iscl «rBC pipe tending to 
— head away from the valve 

" Cai 130 
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W iA • assembly as c icd in claim 17 
therein said second pressure sensing line 
■comprises a passage in the stem communicat- 
ing the cover chamber with the interior of 
the housing. 

19. A backflov preventer assembly sub- 
stantially as hereinbefore described with 
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reference to any Figures 7 to 12 of the" 
accompanying drawings. 

For the Applicants. 
FRANK R. DliHN & CO.. 
Imperial House, 
15-19 Kingsway. 
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(54) Check valve assembly 



(57) A check valve assem bly 
comprising a stationary valve seat 25, a 
stationary barrel 21 positioned coaxially 
of said valve seat, a removable cover 23 
secured relative to said barrel, a valve 
poppet 28 guided for movement in said 
barrel toward and away from said valve 
seat, a spring 33 acting to move said 
valve poppet into sealing contact with 
said valve seat, means cooperating with 
said barrel and said cover and said 
valve poppet to define a spring 
chamber 53 remote from said valve seat 
and enclosing said spring, said valve 
poppet having a central axial stem 39 
fixed thereto, a spring retainer 36 



positioned within a portion of said 
spring and having a central opening for 
sliding contact with said stem, said 
valve poppet, stem, spring and retainer 
being axially insertable into said barrel 
as a unitary assembly in the absence of 
said removable cover, and aspirator 
means 44 receiving fluid flow from said 
barrel when said valve poppet has 
separated from said valve seat, said 
aspirator means communicating with 
said spring chamber so that relatively 
rapid fluid flow through said aspirator 
means causes a reduction in fluid 
pressure in said spring chamber to 
oppose the action of said spring and 
thereby reduce the pressure drop 
across the check valve assembly. 
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SPECIFICATION 
Check valve assembly 

5 This invention, whose subject matter has been 
divided from Patent Application No. 8132470, itself 
divided from Application No. 2023776, relates to a 
check valve assembly for use in backf low prevention 
apparatus to be installed between a supply pipe and 

10 a discharge pipe. Such devices are commonly used 
in water supply systems in order to insure that pol- 
luted water in a discharge pipe cannot flow in a 
reverse direction into a supply pipe. 
According to the invention there is provided a 

15 checkvalve assembly comprising a stationary valve 
seat a stationary barrel positoned coaxial ly of said 
valve seat a removable cover secured relative to 
said barret, a valve poppet guided for movement in 
said barrel toward and away from said valve seat, a 

20 spring acting to move said valve poppet into sealing 
contact with said valve seat means cooperating with 
said barrel and said cover and said valve poppet to 
define a spring chamber remote from said valve seat 
and enclosing said spring, said valve poppet having 

25 a central axial stem fixed thereto, a spring retainer 
positioned within a portion of said spring and having 
a central opening for sliding contact with said stem, 
said valve poppet, stem, spring and retainer being 
axial ly insertable into said barrel as a unitary assem- 

30 bly in the absence of said removable cover, and 
aspirator means receiving fluid flow from said barrel 
when said valve poppet has separated from said 
valve seat, said aspirator means communicating 
with said spring chamber so that relatively rapid 

35 fluid flow through said aspirator means causes a 
reduction in fluid pressure in said spring chamber to 
oppose the action of said spring and thereby reduce 
the pressure drop across the check valve assembly. 
An embodiment of the invention will now be 

40 described by way of example and with reference to 
the accompanying drawings, in which: — 

Figure 1 is a side elevation showing backflow pre- 
vention apparatus incorporating a check valve 
accordi ng to this invention; 

45 Figure 2 is a sectional elevation showing a portion 
of Figure 1; 

Figure 3 is a perspective view showing the valve 
poppet employed in the upstream check valve 
assembly; 

50 Figure 4 is a transverse sectional view of the valve 
poppet shown in Figure 3, taken substantially on the 
lines 4-4 as shown in Figure 2. 

Referring to the drawings, the backflow prevention 
device generally designated 10 is positioned bet- 

55 ween two conventional gate valves 1 1 and 1 2. The 
gate valve 1 1 forms a part of a water supply pipe, 
and the gate valve 1 2 forms a part of a water dis- 
charge pipe. The device 10 prevents flow of water 
from the discharge pipe back into the supply pipe. 

60 As shown in Figure 2, the device 10 includes an 
upstream checkvalve assembly generally desig- 
nated 1 3 and embodying the present invention, and 
a downstream check valve assembly generally 
designated 14 having a zone 15 between them. A 

65 relief valve assembly generally designated 16 vents 



the zone 1 5 to atmosphere whenever the pressure in 
zone 1 5 and chamber 53 approaches the pressure in 
the inlet passage 17, within predetermined limits. 
The relief valve 16 is described in detail in the 
70 aforementioned Patent Application No. 2 023 776 
and in Patent Application No. 8 132 471 which is 
another divisional of the same application. The pas- 
sages 17 and 18 and the zone 1 5 are all formed 
within the integral body 19. The upstream check 
75 valve assembly 13 and the downstream check valve 
assembly 14 are mounted on the body 19 at right 
angles to each other, and each is positioned at an 
angle of 45 degrees to the aligned axes of the inlet 
and outlet passages 17 and 18. 
80 The upstream check valve assembly 13 includes a 
stationary barrel 21 mounted within the body 1 9 and 
having a flange 22 clamped between the body 19 
and the stationary cover 23. An alignment pin 20 
assures the proper orientation of the barrel 21 within 
85 the body 19. One end of the barrel 21 has a circular 
opening 24 defined within a stationary annular seat 
25. The barrel 21 has a side window 26 communicat- 
ing with the zone 15. 
A valve poppet 28 is slidably mounted in the barrel 
90 21 for movement toward and away from the statio- 
nary seat 25. The valve poppet 28 is provided with an 
. annular resilient disk 29 which cooperates with the 
seat 25-to form a bubble tight sear. A retainer plate 
31 holds the resHient disk in position and is itself 
95 fixed to the valve poppet 28 by means of the screw 
32. A coil compression spring 33 has one end seated 
against the internal shoulder 34 of the valve poppet 
28 and the other end engaging an end flange 35 on 
the spring retainer 36. The spring 33 encircles the 

1 00 tapering portion 36a of the retainer. A key 37 pre- 
vents turning of the retainer within the cover 23, 
which cover is secured to the body 13 by means of 
threaded fastenings 38, as shown in Figure 1. A cen- 
tral non-circular tubular stem 39 is secured to the 

105 valve poppet 28 by means of the th readed element 
41 and washer 42, and slides through a notching 
non-circular opening 43 in the radial portion 36b of 
the spring retainer 36. The stem 39 is received into a 
matching recess 40 in the valve poppet 28. The valve 

1 1 0 poppet 28, stem 39, element 41 , washer 42, retainer 
36 and spring 33 constitute a unitary assembly for 
installation into position, in the absence of the cover 
23. For safety reasons a special tool is required to 
engage the threaded element 41 . The assembly of 

115 cover 23 causes the spring to be further compressed 
beyond its relaxed position. 

An ejector nozzle 44 is mounted on the valve pop- 
pet 28 and has a relatively large entrance opening 45 
communicating with the space 46 defined between 

1 20 the valve poppet 28 and the barrel 21 and between 
the ribs 47 and 48. The discharge opening 49 is smal- 
ler and is directed toward a discharge passage 51 in 
the valve poppet 28 but which is separated there- 
from by the space 52. The space 52 communicates 

125 with a reduced pressure chamber 53 containing the 
spring 33. This chamber 53 extends into the upper 
portion of the barrel 21 and into the cover 23 both 
inside and outside of the spring retainer 36. 
A circumferential groove 54 is formed in the outer 

130 cylindrical surface of the valve poppet 28, and this 
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groove 54 is interrupted at two locations to com- 
municate with the arcuate spaces 55 and 56 formed 
in the outer surface of the valve poppet 28 and 
bounded by the interior surface 57 of the stationary 
5 barrel 21. The arcuate space 55 extends from the rib 
48 to the rib 58, and the arcuate space 56 extends 
from the rib 47 to the rib 59. Both of these arcuate 
spaces 55 and 56 communicate with the window 
opening 26 in the barrel 21. As best shown in Figure 
10 4, the transverse passage 51 in the valve poppet 28 
discharges through the center of the window open- 
ing 26 in the stationary barrel 21. 

In the check valve 13 the space 46, the chamber 53 
and the window 26 constitute respectively the first, 
15 second and third chambers referred to elsewhere in 
this specification. 

The downstream check valve assembly 14 is simi- 
lar to the upstream check valve assembly 13 in many 
respects except that it does not have an ejector noz- 
20 zle 44 or a transverse passage 51 . The stationary bar- 
rel 61 carries the stationary annular seat 62 which is 
engaged by the resilient disk 63 carried on the valve 
poppet 64. The coil compression spring 65 engages 
the cover 66 at one end and engages the valve pop- 
25 pet 64 at the other end. The cover 66 and the barrel 
61 are secured to the body and aligned in the man- 
ner described in connection with the upstream check 
valve assembly 13; 
In the operation of the backflow prevention device 
30 the pressume of water in the upstream gate valve 1 1 
acts through the infet passage 17 and against the 
exposed portion of the upstream check valve 
assembly 1 3 within the annular stationary seat 25. 
This pressure tends to open the valve in opposition 
35 to the force of the spring 33. When the upstream 
pressure has reached a sufficient intensity to move 
the valve disk 29 away from the seat 25, the pressure 
acts over a larger cross-sectional area of the valve 
poppet 28 and the additional force increases the 
40 opening movement of the valve disk 29 away from 
the stationary seat 25. Water flows into the arcuate 
space 46 between the shoulders 47 and 48 and pas- 
ses through the ejector nozzle 44 and into the flared 
entrance opening 50 of the transverse passage 51. 
45 The rapid flow from the small discharge end of the 
ejector nozzle 44 reduces the pressure of liquid in the 
chamber 53 by an aspiration effect. Water is dis- 
charged from the transverse passage 51 through the 
zone 1 5 and its velocity head acts directly on the 
50 exposed surface of the valve poppet 64 in the down- 
stream check valve assembly 14. Water is dis- 
charged through the window 60 in the wall of the 
barrel 61 and passes into the discharge passage 18 
in the body 19. 
55 The configuration of the ribs and spaces on the 
outer surface of the valve poppet 28 in the upstream 
check valve assembly 13 has the following beneficial 
effect: the flow from the inlet passage 17 is shielded 
from any substantial communication directly with 
60 the zone 15, and instead the flow from the inlet pas- 
sage 17 is di rected toward the arcuate space 46 
which is defined between the inclined ribs 47 and 48 
and which space 46 feeds the ejector nozzle 44. The 
spaces or pockets 55 and 56 on the other side of 
65 these barrel-containing ribs 47 and 48 are in direct 



open communication with the side window 26 in the 
stationary barrel 21, and hence are in communica- 
tion with the zone 15. The circumferential cross flow 
on the periphery of the valve poppet 28 through the 

70 groove 54, pockets 55 and 56 and side window 26 
serves as a barrier to leakage from the inlet 17 axially 
along the cylindrical surface of the valve poppet 28 
into the aspirated chamber 53. 
Check valve 13 is designed to maintain a specified 

75 minimum pressure differential and cooperates with 
the relief valve assembly 16to insure that no reverse 
flow could ever occur. If for any reason the pressure 
differential reflected to the assembly falls below a 
prescribed level, the relief valve assembly will open 

80 and vent the zone 1 5 to atmosphere as a means of 
maintaining this required differential. The second 
check valve 14 normally will also maintain a lesser 
pressure differential; however, it is subject to system 
pressure conditions wherein the pressure in dis- 

85 charge chamber 18 can exceed the normal supply 
pressure in chamber 17. Under these conditions the 
function of check valve 14 is to remain closed and 
isolate zone 1 5 from the higher backflow pressures. 
If the second check valve 14 should leak, this reverse 

90 flow would tend to equalize the pressure differential 
maintained across the first check valve 13 and con- 
sequently the relief valve assembly 16 would be 
caused to open and vent thezone 1 5 to atmosphere 
and dissipate the reverse flow leakage, as particu- 

95 larly described in the aforementioned Patent Appli- 
cations. 

Check valve 1 3 functions to maintain a high initial 
pressure differential as a backflow protection margin 
of safety, and to resist initial flow through the check 

100 valve. However, as normal flow is established and 
increases, the initial pressure differential across its 
seat is reflected against the larger area of the valve 
poppet 28 and is applied across the ejector 44 which 
in turn aspirates the chamber 53. This combined 

1 05 effect causes the check valve 1 3 to provide a sub- 
stantially reduced pressure differential under flow- 
ing conditions. This substantially reduced pressure 
differential is actually less than the initial pressure 
differential required under a no flow condition. The 

110 manner in which this lower than normal pressure 
differential is prevented from causing the differential 
relief valve 1 6 to open is fully described in the 
aforementioned Patent Applications. 
The device shown in the drawings and described 

1 15 above has been found to have exceptional operating 
characteristics. The pressure required for initial 
opening of the upstream check valve 13 is relatively 
high, and yet the pressure drop from the inlet pas- 
sage 17 to the outlet passage 18 is exceptionally low 

1 20 during normal flow conditions. 
CLAIMS 

1 . A check valve assembly comprising a statio- 
nary valve seat, a stationary barrel positioned coaxi- 
ally of said valve seat, a removable cover secured 

1 25 relative to said barrel, a valve poppet guided for 
movement in said barrel toward and away from said 
valve seat, a spring acting to move said valve poppet 
into sealing contact with said valve seat, means 
cooperating with said barrel and said cover and said 

1 30 valve poppet to define a spring chamber remote 



from said valve seat and enclosing said spring, said 
valve poppet having a central axial stem fixed 
thereto, a spring retainer positioned within a portion 
of said spring and having a central opening for slid- 
5 ing contact with said stem, said valve poppet stem, 
spring and retainer being axially insertable into said 
barrel as a unitary assembly in the absence of said 
removable cover, and aspirator means receiving 
fluid flow from said barrel when said valve poppet 
10 has separated from said valve seat, said aspirator 
means communicating with said spring chamber so 
that relatively rapid fluid flow through said aspirator 
means causes a reduction in fluid pressure in said 
spring chamber to oppose the action of said spring 
15 and thereby reduce the pressure drop across the 
check valve assembly. 

2. A check valve assembly as claimed in claim 1, 
further comprising a stationary body, the said 
stationary barrel being positioned within the body 
20 and having said valve seat thereon, and the said 
valve poppet, stem, spring, retainer, barrel and seat 
being axially insertable into said body as said unitary 
assembly in the absence of said removable cover. 

25 New claims or amendments to claims filed on 22 
Oct. 1982. 

Superseded claims 1 

1 . A check valve assembly comprising a statio- 

30 nary valve seat, a stationary barrel positioned coaxi- 
ally of said valve seat, a removable cover secured 
relative to said barrel, a valve poppet guided for 
movement in said barrel toward and away from said 
valve seat, a spring acting to move said valve poppet 

35 into sealing contact with said valve seat, sard barrel 
and said cover and said velve poppet defining a 
spring chamber remote from said valve seat and 
enclosing said spring, said valve poppet having a cen- 
tral axial stem fixed thereto, a spring retainer 

40 positioned within a portion of said spring and having 
a central opening for sliding contact with said stem, 
said valve poppet, stem, spring and retainer being 
axially insertable into said barrel as a unitary assem- 
bly in the absence of said removable cover, and 

45 aspirator means receiving fluid flow from said barrel 
when said valve poppet has separated from said 
valve seat, said aspirator means communicating 
with said spring chamber so that relatively rapid 
fluid flow through said aspirator means causes a 

50 reduction in fluid pressure in said spring chamber to 
oppose the action of said spring and thereby reduce 
the pressure drop across the check valve assembly. 
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RttCKSTROMSICHERUNG 

FUr diese Anmeldung wird die Prioritat aus der entsprechen- 
?S«°Jn S i Paten tanmeldung Ser. No. 410 173 vom 5 OktoSer 
1973 in Anspruch genommen. UKtODer 

Die Erf indung betrifft allgemein RUckstromsicherungen und 
insbesondere eine aus zwei Einwegventilen bestehende Rtick- 
stromsicherung . 

Wenn ein DurchfluB nur in einer Richtung zugelassen werden 
soli, nicht jedoch in der entgegengesetzten Richtung, werden 
im allgemeinen sogenannte RUckschlag- oder Einwegventile 
vorgesehen. An einem einzigen Einwegventil kann es jedoch 
unmer zu einem Leckflufl kommen, weshalb einzelne Einweg- 
ventile als RQckstromsicherung nicht in Frage kommen, wenn 
jeder auch noch so geringfilgige Rtlckstrom einwandfrei unter- 
bunden werden soil. 

Rilckstromsicherungen, welche der vorgenannten Bedingung 
genQgen, bestehen beispielsweise aus zwei in Reihe geschal- 
teten Einwegventilen mit einem zwischenliegenden "Bereich". 
Bei normalem DurchfluB in Vorwartsrichtung durch die beiden 
Einwegventile sind beide geoffnet; wenn jedoch der Druck 
auf der Abstromseite sich dem auf der Auf stromseite herr- 
schenden Druck bis auf einen innerhalb vorbestimmter Grenz- 
509818/0356 
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werte von z.B. 0,14 at liegenden Druckwert nahert, wird 
der zwischen den beiden Einwegventilen befindliche Bereich 
zur freien Atmosphere hin entlUftet. Folglich kann bei 
einer derartigen Rttckstromsicherung der abstromseitige 
Druck auch unter Vakuumbedingungen nie hOher ansteigen als 
der aufstromseitige .Druck, was bedeutet, daB kein ROckstrom 
erfolgen kann. 

Zur ROckstromsicherung dienende Vorrichtungen , hier kurz 
Rtickstromsicherungen genannt, sind in der vorstehend be- 
schriebenen Ausftthrung mit wenigstens zwei schwerwiegenden 
Nachteilen behaftet. Ein einwandfrei schlieflendes Einweg- 
ventil, das sich fttr bestimmte Anwendungen erst bei einem 
vorbestimmten Mindestdruck Sffnet, arbeitet ttblicherweise 
mit einer Federkraft, welche bei normalem DurchfluB durch 
das Einwegventil in Vorwartsrichtung Oberkommen werden mufl. 
Daher ergibt sich in vielen Fallen ein erheblicher Druckab- 
fall, insbesondere bei Verwendung zweier in Reihe geschal- 
teter Einwegventile . Ein weiterer Nachteil ist darin zu 
sehen, daB herkammliche Vorrichtungen zur EntlOftung des 
zwischen den Einwegventilen befindlichen Bereichs normaler- 
weise kostspielig, ungenau in der Wirkungsweise und nur 
schwierig zu warten sind. 

Aufgabe der Erfindung ist daher die Schaffung einer Rtlck- 
stromsicherung von einfachem Aufbau, welche einen verhait- 
nismaflig hohen Anfangswiderstand gegenUber dem angelegten 
Druck und gegen Str6mung aufweist, jedoch bei hOherem 
Durchf luBbedarf einen auflerst geringen Druckabfall bewirkt 
und selbsttatig einen vorbestimmten Dif ferenzdruck zwi- 
schen der Abstrom- und der Auf stromseite aufrecht erhait. 

Die zur Lflsung der gestellten Aufgabe vorgeschlagene ROck- 
stromsicherung besteht aus zwei Einwegventilen und ist er- 
f indungsgemaB dadurch gekennzeichnet, dafl jedes Einweg- 
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ventil einen Einlaflkanal, der in einen feststehenden Ring- 
sitz far ein in einer koaxial zu dem Ringsitz ausgerichteten 
feststehenden Gleitbuchse zu dem Ringsitz hin und von diesem 
weg verstellbares Ventilglied auslauft, welches vermittels 
einer Feder in abdichtende Anlage gegen den Ringsitz beauf- 
schlagt und mit einem innerhalb der Gleitbuchse gleitend 
verschiebbar geftlhrten Axialflansch versehen ist, sowie 
eine durch Gleitbuchse und Ve-ntilglied begrenzte, von den, 
Ringsitz entfernte Kammer und einen Auslaflkanal aufweist 
der Flansch des Ventilglieds teilweise in den Auslaflkanal 
hxnexnragt und eine Verbindung zwischen dem Auslaflkanal und 
der Kammer herstellt, und bei Durchf lufl durch das Einweg- 
ventil in Vorwartsrichtung der in der Kammer herrschende 
Druck verringerbar und eine der Feder entgegengesetzt ge- 
richtete Kraft erzeugbar ist. 

Weitere Ausgestaltungen bilden den Gegenstand der Unteran- 
spruche 2-18. 

Die einzelnen Merkmale, sowie die Vorteile der Erfindung 
werden im nachfolgenden anhand der in den Zeichnungen dar- 
gestellten Ausftihrungsbeispiele nSher eriautert. 

Fig. 1 ist ein Aufriflquerschnitt durch eine 
bevorzugte Ausfilhrungsform einer er- 
findungsgemafl ausgebildeten Rackstrom- 
sicherung in Form eines Einwegventils, 
dessen EinlaB- und Auslaflkanal koaxial 
zueinander ausgerichtet sind und wobei 
die Verstellachse des Ventilglieds einen 
Winkel von 45° mit Einlafl- und Auslafl- 
kanal einschlieflt. 

Fig. 2 ist ein Querschnitt durch ein Einwegven- 
til, dessen Einlafl- und Auslaflkanal unter 
90° zueinander ausgerichtet sind, wobei 
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die Verstellachse des Ventilglieds ko- 
axial zu dera Einlaflkanal verlauf't. 

Fig. 3 ist ein Querschnitt durch eine weitere 

AusfUhrungsfo_rm, bei welcher Einlafi- und 
Auslafikanal des Einwegventils koaxial zu- 
einander ausgerichtet sind und die Ver- 
stellachse des Ventilglieds einen recbten 
Winkel mit beiden Kanalen einschlieBt. 

Fig. 4 ist ein Querschnitt durch ein Einwegven- 
til, bei dem Einlaa- und AuslaSkanal, so- 
wie die Versteilachse des Ventilglieds '• 
samtlich koaxial zueinander ausgerichtet 
sind. 

Fig. 5 ist ein Schnitt durch eine bevorzugte 

Aus fUhrungs form der RUckstromsicherung , 
wobei beide Einwegventile in der Schlieft- 
stellung dargestellt sind. 

Fig. 6 ist eine grafische Darstellung des Druck- 
ver lusts in Abhangigkeit von dem Durch- 
satz in einer handelsutoiichen Ausf tthrur.gs- 
form der aus zwei Einwegventi l«?n bestehen- 
den RUckstromsicherung von Fig. 5. Die 
eine Kurve bezieht sich auf eine RUckstrom- 
sicherung vcn 19 mm Neni.weite, und die 
andere auf eine solche von 25,4 mm Nenn- 
weite. 

f. Fig. 7 ist eine Seitcnans icht einer vollstandi- 

1 gen RUckstromsicherung nach der Erfindung. 

Fig. 8 ist eine endseitige Ansicht der RUckstrom- 
sicherung von Fig. 7. 
Fig. 9 ist ein schematischer Auf riBquerschnitt 
durch eine aus zwei Einwegventilen und 
einem Dif f erenzdruck-Steuerventil bestehen- 
de RUckstromsicherung und der Ver- 
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bindungen der Teile untereinander , wobei 
die Ventile in der Stellung fQr maximalen 
Durchsatz in Vorwartsrichtung dargestellt 
sind. 

Fig. 10 ist eine grafische Darstellung des Druck- 
verlusts in Abhangigkeit von dem Durchsatz 
fOr die in den Fig. 7-9 dargestellte 
Rttckstromsicherung, wobei die eine Kurve 
sich auf eine Vorrichtung mit der Nennweite 
19 mm, und die andere auf eine solche mit 
der Nennweite 25,4 mm bezieht. 

Fig. 11 ist ein Querschnitt durch eine abgeSnderte 
Aus f Mir ungs form des Dif f erenzdruck-Steuer- 
ventils, wobei die einzelnen Teile dessel- 
ben in der Stellung fur normalen Durchf lufl 
in Vorwartsrichtung dargestellt sind. 

Fig. 12 ist eine Fig. 11 entsprechende Darstellung, 
wobei die Teile jedoch in einer einem Rttck- 
stromzustand entsprechenden Stellung dar- 
gestellt sind. 

Verschiedene Ausf Uhrungsf ormen des in der Rucks tromsicherung 
verwendeten Einwegventils sind in den Figuren 1 , 2 , 3 und 4 
dargestellt. Das Einwegventil 10 weist ein innerhalb einer 
feststehenden Gleitbuchse 12 gleitend verschiebbar gefilhrtes 
Ventilglied 11 auf. Ein elastischer Ring 13 bildet die 
Ventilsitzfiache und ist an dem Ventilglied 11 vermittels 
einer Haltescheibe 14 und einer Befestigungsschraube 15 be- 
festigt. Eine auf das Ventilglied 11 einwirkende Schauben- 
druckfeder 17 beaufschlagt den VentilkOrper und damit den 
elastischen Ring 13 in abdichtenden Eingriff gegen einen 
feststehenden Ventil-Ringsitz 18, welcher am Ende des Ein- 
laSkanals 19 ausgebildet ist. 
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Das Ventilglied 11 weist einen ersten Flansch 20 und einen 
2weiten Flansch 21 auf , wobei beide Flansche gleitend ver- 
schiebbar innerhalb der feststehenden Gleitbuchse 12 ge- 
fiihrt sind. Eine zwischen den Flanschen 20 und 21 ausge- 
bildete Ringnut 22 steht ttber eine oder mehrere Verbindungs- 
c-ffnungen 23 in Verbindung mit der die Schraubendruckf eder 
17 enthaltenden Federkammer 24. Bei der Ausf tthrungsform 
nach Fig. 1 sind der EinlaBstutzen 26 und der Auslafistutzen 
27 koaxial zueinander angeordnet, und die Verstellachse des 
Ventilglieds 11 schlieBt einen Winkel von etwa 45° mit der 
Stutzenachse ein. Bei der Ausf tthrungsform nach Fig. 2 
steht der EinlaBstutzen 26a senkrecht zum AuslaBstutzen 27a, 
und die Verstellachse des Ventilglieds 11 verlSuft koaxial 
zum EinlaBstutzen 26a. Bei der Ausf Oh rungs form nach Fig. 3 
sind EinlaBstutzen 26b und AuslaBstutzen 27b koaxial zuein- 
ander ausgerichtet, wahrend die Verstellachse des .Ventil- 
glieds 11 einen rechten Winkel mit dieser einschlieBt. Bei 
der AusfOhrungsforra nach Fig. 4 sind EinlaBstutzen 26c und 
AuslaBstutzen 27c koaxial zueinander ausgerichtet, und die 
Verstellachse des Ventilglieds 11 fallt mit der Stutzen- 
achse zusammen. 

In den Figuren 1 - 4 ist das Einwegventil 10 in der Off- 
nungsstellung dargestellt, in welcher in den EinlaBkanal 19 
eintretendes fltissiges oder gasfttrmiges Strcmungsmittel 
zwischen dem Ringsitz 18 und dem elastischen Ring 13 hin- 
durch in den Auslafikanal 28 gelangt. Der dann in der 
Kammer 29 herrschende einlaBseitige Druck wirkt dann auf 
die gesamte beauf schlagbare Fiache des Flanschs 20 ein und 
ist somit der Kraft der Feder 17 entgegengesetzt gerichtet. 
Flansch 20 dient dabei zur Abdichtung zwischen dem Druck- 
bereich in der Kammer 29 und dem Druckbereich in der Ring- 
nut 22. Bei der AusfUhrungsform nach Fig. 4 umgibt das 
feststehende Gehause 30 die Gleitbuchse 12 und Axialkanaie 
31 , welche als Durchiasse fOr das StrOmungsmittel von der 
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Kammer 29 zum Auslaflstutzen 27c vorgesehen sind. 

In jedem Falle sind die Auflendurchmesser der Flansche 20 
und 21. des Ventilglieds 11 wesentlich groBer als der wirk- 
same Durchmesser des f eststehenden Ringsitzes 18, so dafl 
in der Schliefistellung des Einwegventils, in welcher der 
elastische Ring -13 gegen den Ringsitz 18 anliegt, der im 
Einlaflkanal 19 herrschende Druck auf eine wesentlich kleine- 
re Flache einwirkt als der in der Federkammer 24 herrschende 
Druck. Sobald der im EinlaB-kanal 19 auf die Flache des 
Ringsitzes 18 einwirkende Druck ausreichend hoch ist, um 
die Kraft der Schraubendruckfeder 17 und den in der Feder- 
kammer 24 herrschenden Druck zu (iberkommen , konnen stati- 
scher und dynamischer Druck unmittelbar auf die grSBere 
wirksame Flache des Flanschs 20 einwirken. Aufgrund der 
Zunahme der Wirk flache beim Offnen des Ventils ergibt sich 
eine hohe, der Feder entgegengesetzt gerichtete Kraft, ver- 
mittels welcher der VentilkSrper nrtlhelos in die Offnungs- 
stellung verstellt wird. 

Wenn sich der Ventilkfirper des Einwegventils in der Off- 
nungsstellung filr Durchflufl in Vorwartsrichtung entsprechend 
der Darstellung in den Figuren 1 - 4 befindet, wird durch • 
den StramungsmitteldurchfluB in der das Ventilglied 11 um- 
gebenden Ringnut 22 ein Unterdruckbereich erzeugt, was da- 
rauf zurtlckzufflhren ist, daB der Flansch 20 und die Ring- 
nut 22 teilweise in den Auslafikanal 28 hinein vorstehen. 
Dieser Unterdruck tlbertragt sich von der Ringnut 22 durch 
eine Oder mehrere Verbindungsof fnungen 23 und durch den 
Zwischenraum zwischen dem Flansch 21 und der Gleitbuchse 12 
zur Federkammer 24. Mit zunehmender Strfimungsgeschwindig- 
keit in Vorwartsrichtung nimmt daher der in der Kammer 24 
herrschende Flachendruck im Vergleich zu dem auf die durch 
den Durchmesser des Flanschs 20 vorgegebene Wirkfiache ein- 
wirkenden Druck ab. 
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Wenn der Druck im Auslafikanal 28 einen vorbestimmten Druck- 
wert im Vergleich zu dem im Einlaflkanal 19 herrschenden 
Druck unterschreitet, stehen der in den Auslaflkanal 28 
hineinragende Abschnitt des Ventilglieds 11 (siehe Fig. 
1 - 3) und bei der AusfQhrungsform nach Fig. 4 das gesamte 
Ventilglied 11 unter dem vollen statischen und dynamischen 
StrSmungsmitteldruck in Gegenrichtung, wobei die dadurch 
erzeugte Kraft auf die voile Wirkfiache der Federkammer 24 
einwirkt und das Ventil unterstOtzt durch die Kraft der 
Feder 17 sofort schlieflt. 

Wenn bei der beschriebenen Vorrichtung die Stromungsge- 
schwindigkeit in Vorwartsrichtung zunimmt, bewirkt der 
StrSmungsdruck eine positive Of f nungskraf t auf das Ventil- 
glied 11 an der den elastischen Ring 13 tragenden Seite, in 
Verbindung mit einer Absenkung des Fiachendrucks innerhalb 
der Kammer 24, wobei beide Wirkungen gemeinsam eine der 
Feder 17 entgegengesetzte Kraft erzeugen. Die Druckab- 
senkung in der Federkammer beruht darauf , daB der Ventil- 
gliedflansch 20 teilweise in den AuslaBkanal 28 hinein 
vorsteht und in diesem eine Einschnttrung 77 ausbildet, so 
dafl das Tragheitsmoment der StrGmung, welches auf das in 
der Ringnut 22 stehende StrBmungsmittel einwirkt, zu einer 
Druckabsenkung in der Ringnut 22 ftlhrt, welche wiederum 
durch die VerbindungsGf f nung (en) 23 zur Federkammer 24 
(ibertragen wird. Bei hSherem Durchf lufibedarf bewirkt folg- 
lich das entsprechend gesteigerte TrSgheitsmoment eine 
Druckabnahme in der Federkammer. Mit zunehmendem Durchsatz 
nimmt auch der auf die voile Wirkf lache des Flanschs 20 
(auf der Seite des elastischen Rings 13) einwirkende dyna- 
mische Druck zu. Da sich beide Wirkungen ttberlagern, bil- 
det sich am Flansch 20 ein hohes Druckdif f erential aus, 
das eine zunehmend hflhere, der Feder 17 entgegengesetzte 
Kraft erzeugt. Trotz der EinschnUrung 77 und eines durch 
diese erzeugten "induzierten" Druckabfalls an dieser Stelle 
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ergeben sich insgesamt gesehen ein, vorteilhaf tes Druck- 
differential an dem Ventilglied 11 , sowie eine Verringe- 
rung des Gesamtdruckabf alls im Ventil. Das Ventilglied 11 
ist vermittels der in einem gegenseitigen Abstand angeord- 
neten Flansche 20 und 21 unter Belassung eines ausreichend 
gro0en Spiels in der Gleitbuchse 12 hin und her gleitend 
verschiebbar geftthrt, wobei die Toleranzen ausreichend groB 
bemessen sind, um mechanische Reibungsverluste und mecha- 
nische Betriebsstorungen zu vermeiden. Da keine Ftthrungs- 
stifte, Hebel usw. vorhanden sind, ist die mechanische 
Reibung Suflerst niedrig. 

Bei dem in Fig. 5 dargestellten Doppel-Einwegventil 33 wer- 
den zwei Einwegventile 10a und 10b verwendet, welche im 
wesentlichen baugleich sind mit dem vorstehend beschriebe- 
nen Einwegventil 10. Die beiden Einwegventile 10a und 10b 
sind unter einem rechten Winkel zueinander angeordnet, wo- 
bei das Einwegventil 10a unter einem Winkel von 45° zur 
Achse des EinlaSstutzens oder -kanals 34, und das Einweg- 
ventil 10b unter einem Winkel von 45° zur Achse des Auslafl- 
stutzens oder -kanals 35 ausgerichtet ist, Aufbau und 
Arbeitsweise der beiden Einwegventile 10a und 10b ent- 
sprechen denen des Einwegventils 10. Aufgrund der geome- 
trischen Zuordnung der beiden Einwegventile 10a und 10b 
entsprechend Fig. 5 wird ein gleichf ormiges Stromungsver- 
halten erzielt, indem Stromungsrichtungsanderungen und 
Hindernisse fiir Durchflufi in Vorwartsrichtung weitgehend 
vermieden werden, wodurch wiederum der Druckabfall gering 
gehalten wird. 

Die grafische Darstellung von Fig. 6 zeigt den Druckabfall 
durch die in Fig. 5 dargestellte Rttckstromsicherung fiir 
eine AusfUhrung der Nennweite 19 mm (3/4 Zoll) und eine 
solche der Nennweite 25,4 mm (1 Zoll). Der Druckabfall 
durch die beiden Einwegventile 10a und 10b nimmt mit stei- 
gendem Durchsatz fUr die AusfUhrung von 19 mm Nennweite 
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bis zu etwa 3,39 m 3 /h (in der grafischen Darstellung 15 
Skalenteile; 1 Skalenteil - 0,2263 m 3 /h entsprechend 
1 Gallone pro Minute), und fur die Ausfuhrung von 25,4 mm 
Nennweite bis zu etwa 4,07 m 3 /n (18 Skalenteile) zu. 

Die beweglichen Teile beider Einwegventile 10a und 10b 
lassen sich unabhangig voneinander ein- und ausbauen, wo- 
bei auch nicht erforderlich ist, die ganze Ruckstromsiche- 
rung auszubauen. AuBerdem sind beide Einwegventile so aus- 
gelegt, dafl sie bei Durchsatz in VorwSrtsrichtung mit dem 
vollen dynamischen Druck der Speiseleitung beaufschlagt 
werden, so daa hydraulische Druckverluste wirksam verringert 
sind. In jedem Einwegventil ragt ein Abschnitt des Ventil- 
glieds in den zugeordneten Auslafikanal hinein bzw. steht 
in Verbindung mit dem Auslafikanal und ist somit ansprechbar 
auf den geringsten Ruckstrom, um das Ventil unverztlglich 
zu schlieflen und einen Ruckstrom zu verhindern. 

Die in den Figuren 7, 8 und 9 dargestellte Rtickstromsiche- 
rung weist ein Doppel-Einwegventil 33 auf, dessen Einlafl- 
kanal 34 Uber einen Absperrschieber 37 und eine Rohrkupp- 
lung 38 mit einem Zuleitungsrohr 36 verbunden ist. Der 
Auslafikanal 35 des Doppel-Einwegventils 33 ist tlber eine 
Rohrkupplung 39 und einen Absperrschieber 40 mit dem An- 
schluflrohr 41 verbunden. 

Ein Steuerventil 43 ist mit dem Doppel-Einwegventil 33 
durch eine AblaBleitung 44 und die Druckfilhlleitungen 45 
und 46 verbunden. Die AblaBleitung 44 bildet einen Teil 
des f eststehenden Geniuses 47, welches einen abnehmbaren 
Ventilsitz 48 enthait. Der Ventilschaft 49 tragt an sei- 
nem unteren Ende einen Ventilteller 50 mit einer elasti- 
schen Scheibe 51 , welche zur abdichtenden An 1 age gegen den 
Ventilsitz 48 bringbar ist. Wenn sich diese Teile in der 
in Fig. 9 dargestellten Stellung befinden, ist das Ventil 
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geschlossen, so dafl kein Stromungsmittel aus dem Durchlafl 
52 im Doppel-Einwegventil 33 durch die Ablaflleitung 44 
hindurch abgegeben werden kann. Der DurchlaB 52 befindet 
sich auf der Abstromseite des Einwegventils 10a und auf 
der Auf stromseite des Einwegventils 10b. 

Zur Verlagerung des Ventilschafts 49 in die Offnungs- oder 
SchlieBstellung des Steuerventils 43 ist eine flexible 
Membran 54 vorgesehen, welche an ihrem aufleren Umfang zwi- 
schen dem Flansch 55 des Gehauses und dem Flansch 56 an dem 
Deckel 57 eingespannt ist. Ein mittiger Abschnitt der Mem- 
bran 54 ist zwischen den Platten 58 und 59 fest mit dem 
Ventilschaft 49 verbunden. Ein ebenfalls fest mit dem Ven- 
tilschaft 49 verbundener Dichtring 60 ist innerhalb der 
Gehausebohrung 61 gleitend verschiebbar geftihrt, und ein 
Dichtring 62 auf dem Ringkolben 63 des Ventilschafts 49 ist 
innerhalb der Gehausebohrung 64 gleitend verschiebbar geftihrt 

Innerhalb des Gehauses 47 ist unterhalb der Membran 54 eine 
Kammer 65, und oberhalb der Membran innerhalb des Deckels 
57 eine Kammer 66 ausgebildet. Die Gehausekammer 65 steht 
tiber die Leitung 46 und die Offnung 77 mit dem Einlaflkanal 
68 des Einwegventils 10a in Verbindung. Die Deckelkammer 66* 
steht durch die Deckelfif f nung 69, die Leitung 45 und die 
Offnung 70 mit dem EinlaBkanal 71 des Einwegventils 10b in 
Verbindung. Somit ist ersichtlich, dafl ein auf die Membran 
54 einwirkender Dif f erentialdruck dem Dif ferentialdruck 
zwischen dem EinlaBkanal 68 und dem EinlaBkanal 71 ent- 
spricht. 

Die in der Kammer 66 befindliche Schraubendruckf eder 73 be- 
aufschlagt die Membranplatte 78 und damit den Ventilschaft 
49 in Of fnungsrichtung des AblaBventilteils 48, 50. Diese 
Federkraft wird unterstUtzt durch den Fiachendruck in der 
Deckelkammer 66, wobei der in der Gehausekammer 65 herr- 
schende Fiachendruck dieser Kraft entgegengesetzt gerichtet 
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ist. Diese Gegenkraft wird verstarkt durch den gegen die 
Unterseite des Ringkolbens 64 einwirkenden StrSmungsmittel- 
druck. Der innerhalb des Gehauses 47 oberhalb des Ring- 
kolbens 63 befindliche Ringraum wird durch die EntlOftungs- 
Sffnung 74 zur freien Atmosphare hin entliiftet. 



Im Betrieb dient das Dif f erenzdruck-Steuerventil 43 zur 
Entlttftung des zwischen den Einwegventilen 10a und 10b be- 
findlichen Bereichs durch die Offnung am DurchlaB 52, 
wenn der abstromseitige Druck sich dem auf stromseitigen 
Druck bis auf einen vorbestimmten Wert nShert. Die Teile 
kOnnen so ausgelegt und justiert sein, daB ftir einen Druck 
im EinlaBkanal 34, der urn weniger als 0,14 at hOher ist als 
der Druck im Auslaflkanal 35, das Dif f erenzdruck-Steuer- 
ventil 43 geoffnet wird und eine Entlttftung von Stromungs- 
mittel durch die am DurchlaB 52 befindliche Offnung und 
durch die AblaBleitung 44 und den nunmehr of fen stehenden 
Teil 48, 50 des Steuerventils 43 hindurch zur freien Atmo- 
sphare gestattet. Die auBer der Schwerkraft (Eigengewicht) 
auf den Ventilschaft einwirkenden Krafte sind die sich 
entgegengesetzt gerichteten Krafte autjrund des in der Ge- 
hausekammer 65 herrschenden EinlaBdrucks , des in der Dek- 
kelkammer 66 herrschenden AuslaBdrucks , des Drucks im 
DurchlaBbereich 52 , welcher am Ringkolben 63 und am Ventil- 
teller 50 anliegt, und schlieBlich die Kraft der Feder 73. 

Dabei ist zu beachten, dafl die Wirkfiache der Membran 54 
wesentlich grOBer ist als die des Ventilsitzes 48. Weiter- 
hin sind die Offnungen 67 und 70 unter einem Winkel derart 
zueinander angeordnet, daB sie sowohl den statischen als 
auch den dynamischen Druck im entsprechenden DurchlaB auf- 
nehmen. Das Dif f erenzdruck-Steuerventil 43 entltiftet da- 
her immer dann StrOmungsmittel durch die am DurchlaB 52 
befindliche Offnung, wenn der im Auslaflkanal des Einweg- 
ventils 10a herrschende (und uber die Druckf Qhlleitung 45 
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libertragene) Druck zusatzlich der Federkraft 76 und zu- 
satzlich der Schwerkraft hoher ist als der (durch die 
Druckfuhlleitung 46 Ubertragene) Druck im EinlaBkanal 68 
welcher an der Gehausekammer 65 anliegt. Die Wirkflache 
des zum Ausgleich dienenden Ringkolbens 63 ist gleich der 
des Ventilsitzes 48 in Verbindung mit der des Ventilschafts 
49, so dafl der auf den Ventilteller 50 und den Ventil- 
schaft 49 einwirkende Druck durch den auf den Ringkolben 
63 einwirkenden Druck aufgehoben wird. m entsprechender 
Weise bleibt das Differenzdruck-Steuerventil 43 geschlos- 
sen und laflt kein Stromungsmittel durch die am DurchlaB 52 
befindliche Offnung austreten, wenn die durch den Einlafl- 
druck in der Gehausekammer 65 erzeugte Gesamtkraft groSer 
ist als die Summe der durch den AuslaBdruck in der Deckel - 
kammer 66, die Federkraft 73 und die Schwerkraft erzeugten 
Krcif te • 



Die grafische Darstellung von Fig. 10 zeigt den Verlauf 
des Druckverlusts in der RUckstromsicherung der Fig. 7 und 
8 fdr die Nennweiten von "19 mm und 25,4 mm bei normalem 
Durchsatz in Vorwartsrichtung . Es laflt sich ersehen, dafl 
der Druckverlust durch die RUckstromsicherung abnimmt, und 
zwar bei 19 mm Nennweite bis zu etwa 4,5 m'/h (20 Skalen- 
teile) , und bei 25,4 mm Nennweite bis zu etwa 7,2 m' /h 
(32 Skalenteile) . 

Bei der in den Figuren 11 und 12 dargestellten abgeanderten 
AusfUhrungsform des Dif ferenzdruck-Steuerventils ist die 
Deckeloffnung 69 durch einen Axialkanal 75 im Ventilschaft 
49a ersetzt. Dieser Axialkanal 75 verbindet (lber eine 
seitliche AuslaBSffnung 76 die Deckelkammer 66 mit der 
AblaBleitung 44. Bs wird nur eine einzige Druckfuhlleitung 
46 verwendet, welche die Gehausekammer 65 in der vorste- 
hend beschriebenen Weise mit dem EinlaBkanal 68 verbindet. 
Die Druckfuhlleitung 45 und die Offnung 70 werden nicht 
benutzt. 



609818/0356 



- 14 - 



2450465 



Figur 11 zeigt die Teile des Dif f erenzdruck-Steuerventils 
in der Schlieflstellung, welche dem normalen Durchsatz in 
Vorwartsrichtung entspricht. Fig, 12 zeigt die gleichen 
Teile in der Stellung, in welcher StrSmungsmittel von der 
Offnung am Durchlafi 52 bei vorhandenem oder einsetzendem 
Ruckstrom zur freien Atmosphere abgegeben wird. Ansonsten 
entsprechen der Aufbau und die Arbeitsweise des abge&nder- 
ten Dif f erenzdruck-Steuerventils nach den Fig. 11 und 12 
denen des vorstehend beschriebenen Steuerventils • 
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p atentansprache : 

G ^tro^sicherung aus Sinwegventilen d a d 

^ekennzeichn^^- a « * ven «len, d a d u r c h 

einen EinlaSkanal ^ ) f Vri n V^T ^^"^ 
sit 2 (18) fflr ein ' " " einaif eststehenden Ring- 

-* — i :rr;:; t :r;,::r ma 

wh vjxeittouchse und VentilcrHo,q u~ 

«« dure „„ b^st o 8 r:" iu ' — - 1 »«*- 

* iencete Kraft erzeugbar ist. 

' Rackst "»sicherung „ach Anspruch 1 w 
net, dafl die G l eitbucnse (12,1x^1, ? 
(18) angeordnet ist u „„ koa *"l 2U dem Ringsitz 

aufweist. nd 9r<5flere ^essungen a ls dieser 

Rtlckstromsicherung „ ach Anspruch , 

kennzeichnet, dafl die f**^ . ' dadurch ?e- 

-r (24, angeordneten slh T * * r K — 

rdneten Schraubendruckfeder (17) besteht. 

ROckstromsicherung nach ein.™ . 

dure .e^, a"" ' - 3. da- 

Blnl.B.tut. M (26) 1h - E »° 1 '»*™«1 (15) mit ei„ e „ 
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5. Ruckstromsicherung nach Anspruch 4, dadurch gekenn- 
zeichnet, daB EinlaB- und AuslaBstutzen (26 bzw. 27) 
axial zueinander ausgerichtet sind. 

6. RUckstromsicherung nach Anspruch 5, dadurch gekennzeich 
net, daB die Achse, in welcher das Ventilglied (11) yer 
stellbar ist, senkrecht zu Einlafl- und AuslaSstutzen 
ausgerichtet ist. 



7. -Ruckstromsicherung nach Anspruch 4 oder 5, dadurch ge- 

kennzeichnet, daB die Achse, in welcher das Ventilglied 
(11) verstellbar ist, unter einem Winkel von etwa 45° 
zu Einlafl- und AuslaBstutzen ausgerichtet ist. 

8. Rtickstromsicherung nach Anspruch 4, dadurch gekennzeich- 
net, daB EinlaB- und AuslaBstutzen (26 bzw. 27) und die 
Achse, in welcher das Ventilglied (11) verstellbar ist, 
axial zueinander ausgerichtet sind. 

9. RUckstromsicherung nach Anspruch 4, dadurch gekennzeich- 
net f dafl EinlaB- und AuslaBstutzen (26 bzw. 27) unter 
einem rechten Winkel zueinander ausgerichtet sind, und 
die Achse, in welcher das Ventilglied (11) verstellbar 
ist, koaxial zum EinlaBstutzen angeordnet ist. 

0. RUckstromsicherung nach Anspruch 1, wobei zwei Einweg- 
ventile nach einem oder mehreren der AnsprOche 1 - 9 
hintereinandergeschaltet sind, dadurch gekeni 
zeichnet, daB der AuslaBkanal des ersten Einweg- 
ventils (10a) den Einlaflkanal filr das zweite Einweg- 
ventil (10b) bildet. 

1. RUckstromsicherung nach Anspruch 10, dadurch gekenn- 
zeichnet, dafl der Einlaflkanal (34) des ersten Einweg- 
ventils (10a) mit dem AuslaBkanal (35) des zweiten 
Einwegventils (10b) axial ausgerichtet ist und die 
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Achse der Ventilglieder jeweils unter einem WinJcel 

von etwa 45° zu dent Einlaflkanal und dem AuslaBkanal und 

unter einem rechten Winkel zueinander ausgerichtet sind. 

12. RUckstromsicherung nach einem der Ansprtlche 1-9, da- 
durch gekennzeichnet, dafl das Ventilglied (11) zwei in 
der Gleitbuchse (12) in gegenseitigem Axialabstand glei- 
tend verschiebbar gefuhrte Flansche (20, 21) aufweist, 
welche zwischen sich eine Ringnut (22) bilden, wobei 
wenigstens ein Flansch teilweise in den Auslafikanal hi- 
neinragt und eine Verbindung zwischen dem Auslafikanal 
(28) und der Ringnut herstellt, und die Ringnut durch 
eine oder mehrere Offnungen (23) mit der von dem Ring- 
sitz (18) entfernten Kammer (24) verbunden ist. 

13. Rtlckstromsicherung nach Anspruch 10, dadurch gekenn- 
zeichnet, dafl bei beiden Einwegventilen das verstell- 
bare Ventilglied (11) gleitend verschiebbar innerhalb 
der koaxial zu dem Ventil-Ringsitz (18) ausgerichteten 
und grdfiere Abmessungen als der Ringsitz aufweisenden 
Gleitbuchse (12) geftthrt und die das Ventilglied beauf- 
schlagende Feder (17) in die von Gleitbuchse und Ventil- 
glied gebildete Kammer (24) eingesetzt, der Bereich (52) 
zwischen den beiden hintereinandergeschalteten Einweg- " 
ventilen Uber ein Steuerventil (43) zur freien Atmosphere 
entltiftbar und das Steuerventil auf einen am aufstrom- 
seitigen Einwegventil (10b) herrschenden Druckunter- 
schied ansprechbar ausgebildet ist. 

14. RQckstromsicherung nach Anspruch 12 oder 13, dadurch 
gekennzeichnet, daB die Ringnut (22) jedes Ventilglieds 
(11) durch eine offnung (23) mit der im Ventil ausgebil- 
deten Kammer (24) in Verbindung steht. 

15. RUckstromsicherung nach Anspruch 14, dadurch gekenn- 
zeichnet, dafl das Steuerventil (43) eine durch stati- 
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schen und dynamischen Druck im Einlaakanal des aufstrom- 
seitigen Einwegventils (10b) beauf schlagbare erste Off- 
nung und eine auf durch wesentlich verringerten Druck 
im Auslaflkanal (35) desselben Einwegventils beaufschlag- 
bare zweite Offnung (69) aufweist. 

16. Rtickstromsicherung nach einem der Ansprtiche 13 - 15, da- 
durch gekennzeichnet, dafl das auf Dif f erenzdruck an- 
sprechbare Steuerventil (43) aus einem GehSuse (47) mit 
einem Ventilsitz (48), einem axial in dem Gehause ver- 
schiebbaren Ventilglied mit einem Ventilschaft (49) und 
einem in abdichtende Anlage gegen den Ventilsitz bring- 
baren Ventilteller (50) , einem Deckel (57), einer flexib- 
len Membran (54) , die an ihrem Umfang zwischen dem Deckel 
und dem Gehause eingespannt ist und eine Karamer (65) 
innerhalb des GehSuses, sowie eine Kammer (66) innerhalb 
des Deckels ausbildet, einer Verbindung zwischen der 
Membran und dem Ventilschaft und einer in der Deckelkam- 
mer (66) angeordneten und den Ventilschaft in Offnungs- 
richtung beauf schlagenden Feder (73) besteht, der zwi- 
schen den beiden hintereinandergeschalteten Einwegven- 
tilen (10a, 10b) gebildete Durch laBbereich (52) tiber eine 
AbgabeSffnung mit dem Steuerventilgehfiuse (47) verbunden 
ist, die Gehausekaxnmer (65) ttber eine Druckf Ohlleitung 
(46) mit der Auf stromseite des auf stromseitigen Einweg- 
ventils (10b), und die Deckelkammer (66) Ober eine weite- 
re Druckf Ohlleitung (45) mit der Abstromseite des Einweg- 
ventils verbunden ist und ein fest auf dem Ventilschaft 
(49) angeordneter, innerhalb des Gehauses gleitend ver- 
schiebbar gefiihrter und zum" Druckausgleich dienender 
Ringkolben (63) dazu dient, eine Gegenkraft gegen die von 
der Abgabeaffnung Ubermittelte und den Ventilteller (50) 
im Abhebesinn von dem Ventilsitz (48) weg beauf schlagende 
StrGmungsdruckkraf t zu erzeugen. 
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17. Rtickstromsicherung nach Anspruch 16, dadurch gekenn- 
zeichnet, daB die Druckftthlleitungen (45, 46) jeweils 
in eine durch statischen und dynamischen Druck beauf- 
schlagbare Offnung (70 bzw. 67) munden, wobei die auf- 
stromseitige Of fnung . (67) . durch einen wesentlich hdhe- 
ren Gesamtdruck als die abstromseitige Offnung (70) be- 
aufschlagbar ist. 

18, Ruckstromsicherung nach Anspruch 16, dadurch gekenn- 
zeichnet, daB die Deckelkammer (66) nicht mit der Auf- 
stromseite des Einwegventils, sondern vermittels eines 
im Ventilschaft (49) ausgebildeten Axialkanals (75) mit 
dem Innenraum des Ventilgehauses (47) verbunden ist. 
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La prlsente invention coneerne de facon ge*ne*rale lea 
vannea antiretour et en particulier lea soupapea de retenue et de 
d6eharge utilised dans de tellea vannes. 

Lea vannes antiretour eont utilised dana des systemes 
5 . . .^'irrigation et des aystemes analogues pour assurer que i'tfcoulement 
du fluide se fasse aeulement dans un sens. Dana les grosses instal- 
lation d'irrigation, diffe>enta fertilisants et des substances 
nutritives sont generalement m£lang6s a V ec I'eau qui est a pp ort6e 
aux cultures par arrosage ou d'une autre maniere. Comme une conduite 
10 de distribution d'eau communal e assure habituellement 1' alimentation 
en eau de tous les utilisateurs domestiques et industrieis d'une 
zone d^termin^e, il est important d'empecher le reflux de ces ferti- 
liaanta et de ces substances nutritives pour eviter qu'ils ne polluent 
l'eau utilised a des fins domes tlques. 

. 15 De groa efforts ont d£Ja 6t6 conacre's k la miae a u 

point de vannes antiretour qui se ferment rap i dement sous des condi- 
tions qui entralnent normal em en t un reflux, telles que l'Stablis- 
• ement d'une contre-preasion ou le risque d'un effet de siphon. 
Comme les vannes antiretour dont il est question ici possedent 
20 habituellement un orifice d'admission et un orifice de sortie qui 
communiquent chacun avec une chambre intermedia ire, l'un par une 
soupape de retenue a l'admission et l'autre par une aoupape de 
retenue a la sortie, beau coup d'efforts ont ttl consacres au 
perfectionnement des soupapes de retenue des vannes antiretour, 
25 dans le but d'assurer une fermeture rapide et a Ore des que la 

presslon du fluide dans I'orifice de sortie depasse la preasion du 
fluide dans I'orifice d 'admission. 

Par exemple, un dispositif amplificateur a d«ja 6t« 
aJout« aux soupapes de retenue a l'admission et a la sortie pour 
30 fermer ces soupapes avec une plus grande force sans augmenter 

exagerement la resistance a l'ouverture des le debut de l'ouverture 
de la soupape. Cependant, les aystemes a came pour soupapes de 
retenue de l'art anterieur demandent generalement pluaieurs pieces 
mobiles et ne procurent qu'un effet amplificateur limit*; de plus, 
35 lis sont limited par la manlere dont Tamplif ication est a pp liquet. 



Differences recherches ont egalement ete cons screes a 
U conception de la soupape de decharge falsant partle desvannea 
antiretour. Cette soupape communique avec 1' orifice d' admission et 
la c ha more intermedia ire et elle a pour but de rejeter du flulde de 

5 la chambre intermedia ire a 1 'atmosphere lor a que la press ion dans 
cette chambre dlpasae la press Ion dans l 1 orifice d' admission a la 
fermeture des soupapes de retenue a 1' admission et a la sortie au 
moment ou se prodult ou risque de se produlre un reflux. Le problem* 
pose par la plupart des soupapes de decharge est qu'elles rejettent 
10 egalement du flulde de la chambre intermediate a 1'atmosphere s'il 
•e prodult seulement de breves elevations de la press Ion du flulde 
dans la chambre intermedlalre par rapport a la press ion du flulde 
dans 1* orifice d 'admission. Ces breves elevations de press ion sont 
la consequence d'un refouleaent du flulde de la chambre Intermedlalre 

13 au moment ou se prodult use forte chute de press ion dans l'oriflce 
d 'admission. Le "crachotement" de la soupape de decharge sous l'effet 
de cea elevations de press ion momenta nees est lndeslrable. 

tea soupapes de decharge de l'art anterleur ne resolvent 
generalement pas le problem* de crachotement car 11 a'agit le plus 

20 souvent de soupapes simples. Lea soupapes de decharge connuea qui 
"era cho tent" mo Ins sont mecanlquement cbmpliquees et sont sujettea a 
une usure rapide. 

V invention vise par consequent a assurer la fermeture 
rapide et sure des soupapes de retenue d'une vanne antiretour et a 

25 dimlnuer le crachotement de sa soupape de decharge par absorption 
de refoulements de flulde trans! to Ires de la chambre intermedlalre 
sous l'effet de fortes chutes de la press ion a I'admlsslon. 

L* invention apporte une soupape de retenue perfectlonnee 
pour une vanne antiretour du type comportant un corps de vanne pr£sen- 

30 tant un orifice d 'admission destine a fitre relie a une source de 
flulde, une chambre Intermedlalre communlquant avec l'oriflce 
d* admission par une premiere soupape de retenue, *inai qu'un orifice 
de sortie communlquant avec la chambre intermedlalre par une seconde 
soupape de retenue et destine a etre relie a un recepteur de flulde. 

35 La soupape de retenue selon 1' invention posaede un siege fixe com- 
munlquant avec la chambre intermedlalre, un clapet mobile profile 
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susceptible d'etre applique de fa$on etanche contre le siege, 
a ins! qu.'un mecanlsme de feme Cure de soupape qui eat en contact 
roulant avec le clapet et qui est sensible a una difference de 
pre* a ion du fluide dans la chambre intermediaire et dans I 'orifice 

5 d' admission s'll s'agit d'une soupape de retenue a 1' admission, ou 
qui est sensible a une difference de pression du fluide dans la 
chambre intermedia ire et 1' orifice de sortie s'il s'agit d'une 
soupape de retenue a la sortie. Le me can is me de fermeture presse le 
clapet en position de fermeture contre le siege lorsque la pression 

10 en amont de la soupape egalise ou depasse la pression du fluide 
en aval de la soupape. Selon un mode de realisation de 
1' Invention, le clapet possede une surface exterieure tronconlque 
formant des profile de came pour le contact roulant avec le to^ca- 
nisme de fermeture, 

15 L' Invention apporte egalement une soupape de de charge 

perfectionnee pour vannes antiretour. Cette soupape communique avec 
1' orifice d' admission de la vanne et avec la chambre intermedia ire 
et elle evite le rejet de fluide de la chambre intermediate a 
l'atmosphere s'll se prodult aeulement de braves elevations de la 

20 pression du fluide dans la chambre intermedia ire par rapport a la 
pression du fluide dans 1' orifice d 'admission. 

D'autres caracteristlques et a vantages de 1' invention 
ressortiront plus clairement de la description qui va suivre d'un 
exemple de realisation non llmitatlf, ainsi que des dessins annexes, 

25 sur lesquels : 

- la figure 1 est une vue en plan d'une vanne antiretour 
perfectionnee selon 1' invention; 

- la figure 2 est une coupe de cette vanne, prise 
sulvant le plan 11-11 de la figure 1 mats a plus grande echelle; 

30 - la figure 3 est une coupe correspondent a la partle 

superleure de la figure 2, mats a plus grande echelle encore, 
montrant les soupapes de retenue a 1* admission et a la sortie en 
position de fermeture; 

- la figure A est une vue semblable a celle de la 

35 figure 3 mala montrant les soupapes de retenue de la vanne antiretour 
en position d'ouverture; et 
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* la figure 5 est une coupe prise suivant le plan V-V 
de la figure 1, ma is a plus grande Ichelle, montrant la soupape de 
dScharge de la vanne antiretour. 

La vanne antirecour aelon I'exemple de realisation 
actuellement prefers de 1* invention et represents sur lea des sins, 
voir en particulier lea figures 1 et 2, eat designee dans son ensemble 
par 10. La vanne 10 est destinSe a etre Instaliee dans un systeme 
d' irrigation ou dans un autre systeme a Scoulement de fluide, com- 
portant une source de fluide et un rScepteur de fluide qui dolvent 
etre malntenus sSparSs sauf si les press ions dans le systeme sont 
adequate* pour produire un Scoulement de fluide de la source au 
rScepteur. L' invention constitue un perfectionnement des vanne* 
antlretour selon les brevets des Etats-Unis d'AmSrlque a" 3 724 487 
et n* 4 080 980 au nom de la demanderesse. 

La vanne 10 comprend un corps qui ae compose d'une 
paxtie infSrieure 11, une partie intermedia ire 39, une partie supS- 
rieure 40, un couvercle 124 et un corps 150 de soupape de dScharge. 
Toutes ces parties sont malntenuea ensemble par des SlSments d 'assem- 
blage, tele que des vis 49, 152 et 164, ou par d'autres moyens, avec 
interposition de Joints 38, comme represents, la ou cela eat nSces- 
saire. Comme dScrit dans les brevets cites cl-dessus, toutes ces 
parties peuvent etre mo u lees. 

Du fluide venant d'une source de fluide (non representee) 
pSnetre dans la vanne 10 par un orifice d 'admission 12 manage* dans 
la partie infSrieure 11 du corps de vanne. Sur cet orifice est 
branchS un tuyau d'arrivSe 12a venant de la source de fluide. A 
partlr de l'orifice d' admission 12, le fluide entre dans une chambre 
Intermedia ire 13 formSe par la partie supSrieure 40 et le couvercle 
124 du corps de vanne. La chambre 13 communique avec l'orifice 
d 'admission 12 par une soupape de retenue d'admlssion 80. A partlr 
de la chambre intermedia ire 13, le fluide entre dans un orifice de 
sortie 40 qui communique. avec la chambre 13 par une soupape de 
retenu e de sortie 100 et sur lequel est branche* un tuyau de sortie 
11a qui mene a un rScepteur de fluide (non represents). L'orifice 
d'admlssion 12 et l'orifice de sortie 14 sont tous oeux venus de 
moulage et situSs dans la partie InfSrieure 11 du corps de vanne. 
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Comae represent*, il» gone tous deux filete* interieurement pour 
le raccordeoent des extremites filetees des tuyaux d'arrivee 12a 
et de aorcie Ua. 

La partie Inffirieure H du corpa de vanne conatitue 
5 egalement la partie inferieure de deux roblnets a boulet 70 et 75 
qui sont prdvus, l'un pour rfigler l'ecoulement de flulde par l'ori- 
fice d'admission 12, l'autre pour regler l'ecoulement de fluide par 
l'orifice de aortie 14. La partie inferieure 11 peut etre aemblable 
a celle decrite dana le brevet dea Etats-Unis d 'Antique n* 3 724 487 
10 au noo de la demander esse. Le robinet d'admission 70 est monte dans 
une ehambre 52 con tenant un joint de robinet 53. Le robinet de sortie 
75 est monte dana une deuxieme ehambre 57 contenant un joint de 
robinet 58. Lea joints 53 et 58 permettent la rotation des boulets 
70 et 75 pour aligner lea passages 72 et 77 des boulets avec l'ori- 
15 fice d'admiaalon 12 et l'orifice de aortie 14. La partie intermedial™ 
39 du corps de vanne poasede une parol late*rale cylindrique 41 qui 
pre*sente en bas un rebord peripherique 41a applique* contre la 
, surface suplrieure de la partie 11, a laquelle la partie intenne- 
dlaire 39 eat fixee d'une maniere. appropriee quelconque, par exemple 
20 par collage ou vissage, de sorte que les roblnets a boulet 70 et 75 
reatent bien en place entre la partie inferieure et la partie inter- 
medlalre du corps de vanne. 

One cie 78, relive au boulet 75 par un axe 90, fait 
saillie a l'extfirieur de la partie intermedia ire 39 et se termlne 
25 par une partie transversa le ou levier, connne on peut le voir sur 
la figure 1. Les deux roblnets a boulet 70 a 75 sont realises et 
manoeuvres de fac,on analogue. Li cie pour le robinet d'admission 70 
n'est pas representee pour aimplifier le des sin. Le boulet 70 a 
l*admisslon peut done etre tourne par une cie seoblable a celle 
30 designee par 78 pour le robinet de aortie entre une position d'ou- 
verture, oii le passage 72 eat aligne avec l'orifice d'admission 11 
et la soupape de retenue a 1 'admission 80, et une position de ferme- 
ture ou le passage 72 ne communique pas avec 1' orifice d'admission 
nl avec la aoupape 60. De fac,on analogue, le boulet du robinet de 
35 aortie 75 peut etre tourne entre une position d'ouverture, oft le 
passage 77 est allgne avec l'oriflce de sortie 14, et une position 
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de fermeture. L' 6* cou lenient de fluide, r£gl£ manual lenent par It* 
roblneca a boulet 70 ec 75, est Igaleaent r^gle* automatlqueaent, 
de manlere a Sviter le reflux, par lea aoupapes de retenue 80 et 100. 

Lea figurea 3 et 4 reprlsentent de fa son dltaille'e la 

5 construction de la soupape de recenue d 'admission 80 ec la soupape 
de recenue de sortie 100. La figure 3 montre ces deux soupapea en 
position ferme*e, comme cela sera It le cas a'll n'y a pas d'gcoulement 
de fluide a travers la vanne. La figure 4 lea montre en position 
d*ouverture, ou du fluide peut s'^couler de l'orifice d'admlsalon 12 

10 * travers la chambre intermedia ire 13 vers l'orifice de sortie 14. 

La figure 3 montre que la soupape de retenue 80 & 
1' admission possede un a lege rehausse" 200 a peu prea cylindrique, 
dont I'ouverture senslblement circulaire en haut eat de'aigne'e par 
202. II porte en outre un Joint annulaire 204 de section carr<« qui 

15 contribue a e*tancher l'orifice d' admission 12. Le siege 200 peut etre 
ferae* par un clapet 206 mobile dans le sens vertical au-deasus de 
lui. La surface extlrieure du clapet 206 est a peu pre* tronconique 
et eat dtffinie par un bord p£riphdrique 208 • enablement horizontal, 
une partle m£diane conlque 212 agissant a la facon d'une surface de 

20 came ec une partie supe'rleure concave ayant la forme d'une gorge 
annulaire 214. Le* bord pe*riphe*rique 208 du clapet prdsente en baa 
une nervure circulaire 210 de section trlangulaire, avec une pointe 
dirlgle vers le baa, qui eat pressle contre le Joint 204 quand la 
aoupape 80 occupe la position de fermeture representee figure 3. Le 

25. clapet 206 comporte en outre un appendice tubulaire de guidage 242 
qui est situe* sur l'axe du clapet et eat dlrige* vers le bas. 

Bien que les figurea 3 et 4 reprlsencent un clapet 206 
de forme sens iblement circulaire, il eat a noter que ce clapet pourralt 
Igalement etre non circulaire, sans sortir du cadre de 1' invention, a 

30 condition qu'il prlsente deux r a topes de came 212, 213 avec deux 
parties concaves 214, 215 disposers sym£trlquement sur des cotls 
opposes du clapet. 

Le clapet 206 de la aoupape de retenue 80 a r admission 
possede la forme particullere qui vlent d'etre ddcrite en ralaon de 

35 aa cooperation avec un md can is me de fermeture de soupape fixe a 

l'interleur du couvercle 124. Comme represent* figure 3, ce me* can is ae 
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coop rend une tige de guidage 240 penetrant dans l'appendice tubulalre 
242 du clapet et deux leviers 230, 232 auapendua osclLlaats par dea 
axes 236, 238 a un aiipport 234 fixe au couvexcle par dea via 244, 246. 
Lea leviers 230, 232 peuvent osclller, de part et d'autre de la tige 
de guidage 240, dans un plan commun et ils aont tires I'un vers 
I* autre et vers la tige 240 par un res a or t 228 tendu entre lea 
leviers, ou ce ressort est accroche sur des chevilles 224, 226. 

Lea leviers 230, 232 sont en contact roulant avec le 
clapet mobile 206 par deux galeta de came 216, 222, months rotatifs 
sur lea leviers par des axes 218, 220, eventuelleaent avec interpo- 
sition de pa Hers en Teflon ou un materia u analogue, lea axes 218 
et 220 pouvant eux-m&nes avoir un d la mitre relet lvement petit. Lea 
galets 216, 222 trans ferent la force du ressort 228 au clapet 206 
et le preasent en position ferrate centre le siege 200 loraque la 
pression dans la chambre intermedia ire 13 eat suplrieure a la press ion 
da as l'orifice d'adnission 12, Four ce qui conceme le diametre 
relativeaent petit des axes 218, 220 supportant lea galeta 216 , 222, 
ce diametre pour rait etre de i'ordre de 3 mm a eu lenient pour un 
diametre de 1'ouverture 202 du siege d' environ 150 mm; ce diametre 
pourralt etre d* environ 0,8 mm pour un diametre d'ouvertuxe de siege 
d* environ 25 ram. 

Loraque la pression du flulde dana 1' orifice d'admiaslon 
12 est superleure a la pression dans la chambre intermedia ire 13 
maJor£e de la force du ressort 228, le clapet 206 eat repousse* vers 
le haut sur la tige 240 par la pression du fluide a 1 'admission, 
comme represent* figure 4, Jusqu'a ce que les galets 216, 222 se 
trouvent en bas des rampes fornixes par la par tie conique 212 du 
clapet; le fluide peut alors s'lcouler librement a t ravers la 
soupape de retenue 80. A mesure que la pression du fluide dana 
1 'orifice d'admiaslon 12 diminue par rapport a la pression de la 
chambre intermedia ire 13, le ressort 228 approche le clapet 206 du 
siege 200, par 1* intermedia ire des galets 216, 222 roulant sur la 
partle conique 212 du clapet. Le clapet 206 finit ainsl par etre 
applique contre le a lege 200, ce qui arrete l'ecoulement de fluide 
par la soupape de retenue 80. En quelque sorte, l'ecoulement de 
fluide par la soupape 80 produit done son ouverture et aa fermeture* 
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Quand la aoupape 80 eat completement fernee lea 
galets 216, 222 aont en appui sur un "faux plat" 214' iitu< 
en bas de la par tie a uperieure concave 214 de la surface ex t^rieu re 
du clapet 206. La faible inclinaiaon de ce faux plat augnente la 
force de fermettire et la difference de press ion quand le debit de fluide 
par la aoupape de retenue est faible. Le changement de pence entre 
la partie conique 212 et le faux plat 214' crle egalement une resis- 
tance initiale a I'ouverture du clapet 206, ce qui a pour resultat 
que la pression de 1* orifice d'admisaion 12 doit etre clairement 
t uperieure a la pression de la chambre intermedia ire 13 pour que 
la aoupape puisse etre ouverte. 

Quand la aoupape est fermee, les galeta 216, 222 etant 

en appui sur les faux plats 214', une force d'ouverture d' environ 
2 

0,42 kg/ cm peut etre necessalre, le ressort 228 etant cholai ou 
tare" en consequence. Des que la soupape est legeretnent ouverte, 
comae lea galeta aont paaa^s sur la partie conique 212 du clapet 
206, la force d'ouverture nlceasaire peut comber a environ 0,21 kg/ cm 2 . 
Lorsque les galets one attelnt le bord 208, la force d'ouverture est 
descendue a environ 0,14 kg/ cm . * 

La partie s uperieure de la gorge 214 en haut du clapet 
constltue egalement une butee pour les galets 216, 222 lorsque la 
soupape de retenue est retiree de la vanne. Au montage de la soupape 
dans la vanne, lea galets 216, 222 sont en appui sur le faux plat 
214' , sans etre en contact avec la partie suplrieure de la gorge 214. 

II ressort de ce qui precede que la aoupape de retenue 
selon 1' invention est tres complete et ne comport e qu'un petit noobre 
de pieces mobiles. Les soupapes de retenue utlllsees dans lea vanne* 
antiretour de l'art anterieur comportent generalement un piston 
circulalre supportant un ressort axial qui rappelle le piston vera 
la position de fermeture de la soupape. La disposition du piston et 
de son ressort Tun derrlere 1 'autre donne une construction relatl- 
vement longue et aupprlme toute possibility d'obtenlr. un apparell 
compact. En plus de son faible encombrement, la soupape de retenue 
selon 1' invention a l' a vantage d'occasionner une perte de charge, 
aux debits eieves dans la vanne, qui est nettement Inferleure a la 
perte de charge avec les soupapes de retenue de type a piston de 
l'art anterieur. 
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La soupape de recenue 100 a La sortie presence une 
construction pratlquement Identique a celle de La soupape de retenue 
80 a l'admission, de sorte que ce qui vlent d'etre dlt au sujet de 
cette derniere s f applique Igaleotent, grosso too do, a La soupape 100. 

5 Coosne le montrent les figures 3 eC 4 t la soupape de retenue 100 a la 
sortie possede un siege 300, dont 1'ouverture est designee par 302 
et qui co mp rend un joint 304. Le clapet 306 de cette soupape est 
dispose" mobile verticalement sous le siege 300, sur une tige de 
guidage 340 monte*e fixe dans l'appareil. Corame le clapet 206, le 

10 clapet 306 possede un bord p£riph£rique 308 sur lequel est moul£e 
une ra inure 310 destinee a etre presse*e contre le Joint 304 a la 
fermeture. De meme, le clapet 306 possede une surface de came conique 
312 qui fait suite au bord 308 et qui se t ermine par une gorge 314. 

Le clapet 306 est charged en direction du siege 300 par 

15 un olcanisme de fermeture de soupape 390, comprenant la tige 340 et 
deux levlera 330, 332 qui aont months oscillants par des axes 336, 
338 sur un support 334 fixe* par des vis 344, 346 a la par tie sup£- 
rieure 40 du corps de vanne. Come dans le cas de la soupape de 
^ retenue 80, les leviers 330, 332 aont disposes oscillants suivant 

20 des arcs de cercle sur des cOtes opposes de la tige de guidage 340 
et aont tires vers cette tige par un ressort de traction 328 accrocne* 
sur des chevilles 324, 326 port£es par les leviers. Les levlera 
support ent egalement, sur des axes 318, 320, deux' galets 316, 322. 

Les galets 316, 332 sont en contact avec la par tie 

25 conique 312 du clapet 306 et transfer ent a celui-ci la force du 

ressort 328. La surface conique 312 agit done a la fa^on d'une cane 
et les galets 316, 322 travaillent corame des galets de came, pressant 
le clapet 306 contre le si&ge 300 lorsque la press ion de la c ha cob re 
intermediate 13 est inf£rieure a la press ion de 1 'orifice de sortie 

30 14 majoree de la force du ressort 328. La soupape de retenue 100 a 
la sortie, comae la soupape de retenue 80 a 1' admission, est done 
sensible a la difference de press ion entre la chambre intermedia ire 
13 et 1 'orifice d 'admission 12 ou de sortie 14. Far consequent, le 
debit du fluide s'6coulant par la soupape 100 determine la position 

35 du clapet de cette soupape par rapport au siege. 
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U aoupape 100 a la sortie, come la soupape 80 a 
l'admiasion, eat de construction compacte en ralson de l'agenceaent 
aelon ^invention du clapet 306 ct du mecaniame de fermeture 390, 
par iequel ie clapet eat deplac< aur la tige 340 et eat preaae en 
3 poaition fermee contre le siege 30 par le contact roulant et i'action 
de came entre lea galets 316, 322 et la partie conique 312 du clapet. 

Lea aoupapea 80 et 100 aelon 1' invention permettent de 
donner au couvercle 124 du corpa de vanne une trea faible hauteur, 
ce qui diminue le volume de la chambre intermedia ire 13 et permet 
10 d'utiliaer la vanne 10 dana des applications ou le problfeme de place 
est crucial. La vanne antiretour perfectionnee aelon 1' invention 
posaede une hauteur qui correspond a peu pres aux deux tiers de la 
hauteur de la vanne antiretour aelon le brevet dea Etata-Unis 
d'Amerique n* 4 080 980 au nom de la demanderease et d'autrea vannea 
15 antiretour semblablea. 

Lea perfectionnementa apportea par V invention" concernent 
egalement la soupape de d echarge 150 de la vann ^ antiretour. Comme 
le montrent les figures 1 et 5/ la soupape 150 eat attached a U 
partie auperieure 40 du corps de U vanne antiretour 10 par des vis 
20 152 ou des Elements de fixation analogues. La soupape de decharge 
150 possede un corps en trois parties : une partie inferieure 154 
qui communique a V ec I'atmosphere, une partie intermedia ire 156 com- 
muniquant avec la partie inferieure et avec la chambre intermedia ire 
13, et une partie auperieure 158 communiquant avec la partie inter- 
25 mediaire 156 et a v ec I'orifice d'admiasion 12. Les trois partiea 
154, 156 et 158 peuvent fitre maintenues ensemble par des moyens 
d'assemblage quelconquea, par exemple par des via 192 qui lea tra- 
verser de part en part, avec interposition de Joints. 

U figure 5 est une coupe axiale de la soupape de 
30 decharge 150 selon 1' invention. Cette soupape communique avec 
I'orifice d'admisaion 12 (ai le robinet 70 est ouvert) par une 
tuyere 186 qui traverse la paroi a peu pres cylindrique du aiege 
200 de la soupape de retenue 60 a I'admlssion. L* tuyere 186 eat 
etanchee par rapport a la chambre intermediate 13 par dea Joint* 
35 toriques 187 ou des moyens analoguea. Eile etabiit une communication 
entre I'orifice d'admlaaion 12 et le cote superieur d'un diaphragma 
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178_ - compose d'une coupelle rigide et d'un recouvrement circulaire 
flexible 180 - dispose dans la partle superieure 158 du corps de la 
toupape de decharge 150. Une communication esc en outre Stabile 
entre la chambre intermediaire 13 et le cOte inferleur du diaphrame 
178 , par un orifice 188 dans la partie superieure AO du corps de la 
vanne antiretour. 

Le dlaphragne 178 est mobile vertlcalement dans une 
cavite cylindrique 190 deflnle par la partie superieure 158 et la 
partie intermediaire 156 du corps de la soupape de decharge. Le 
bord circulaire du recouvrement flexible 180 du diaphragme eat serre* 
entre la partie intermediaire 156 et la partie superieure 158 du 
corps de la soupape 150. Ce recouvrement assure la separation entre, 
d'une part, le fluide venant de l'orifice d'admiasion et ae trouvant 
du cote auperieur du diaphragme 178, d' autre part, le fluide venant 
de la chambre intermediaire 13 et se trouvant sous le diaphragme 178. 

Le diaphragme 178 avec son recouvrement exterieur 
flexible 180 constitue ainsi un moyen pour comparer la press ion du 
fluide dans l'orifice d 'admission 12 avec la press ion du fluide 
dans la chambre intermediaire 13. SI la pression de l'orifice 
d' admission est superieure a la pression de la chambre intermedia ire, 
le diaphragme 178 descend dans la cavite cylindrique 190, voir la 
figure 5. Inversement, si la pression dans la chambre 13 est egale 
a la pression de l'orifice d' admission 12, le diaphragme 178 monte 
dans cette cavite. 

On clapet equilibre 162 de forme cylindrique circulaire 
est dispose entre. le diaphragme 178 et un siege de soupape fixe 160, 
presentant une surface de siege eiaatique 170, qui est attache a 
la partie inferleure 154 du corps de la soupape de decharge 150. 
Co ram e il ressort de la figure 5, le clapet equilibre 162 est mobile 
entre une position d'ouverture et une position de ferae ture de 
soupape par rapport au siege fixe 160. Une membran e annulajre 
flexible 166, fixee par son bord exterieur entre la partie infe- 
rleure 154 et la partie intermediaire 156 du corps de la soupape 
150 et dont le bord interleur est fixe au clapet 162, maintient ce 
dernier mobile dans le sens vertical dans la partie inferleure 154. 
Lor s que le clapet equilibre 162 est ferae, e'est-a-dire lorsqu'll 
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eat applique" contre ie siege 160, comme repre*sente en traita mlxtea 
aur la figure 5, le fluide contenu dana La soupape de de*charge 150 
eat empeche" de s'lchapper a 1 'atmosphere a travera la par tie infe*- 
rieure 154 de la soupape. Le clapet 162 s'^carte de son siege 160 
quand la pression de la chambre intermedia ire 13 depasse celle de 
l'orifice d'admission 12. 

Lea caractlristiques nouvellea de la aoupape de dlcharge 
150, fivitant dana une forte tnesure lea dficharges de fluide lorsqu'il 
ae produit des elevations transitoires de la pression dans la 
chambre intermedia ire par rapport a la pression dans l* orifice 
d'admisaion, resident dans la disposition du clapet gquilibre* 162 
et du diaphragme 178. Ce dernier eat couple" au clapet 162 par un 
premier ressort de compression 176 maintenu entre un epaulement 
interieur 182 du diaphragme 178 et un epaulement lnterleur 174 de 
la partie super ieure du clapet 162. Entre le siege fixe 160 et un 
Epaulement interieur 172 de la partie inferieure de ce clapet eat 
dispose un second ressort de compression 164. 

Le premier ressort 176 communique eiastlqueaent 
l'abaisaement du diaphragme 178, du fait que la pression de 1 •ori- 
fice d' admission eat supe*rieure a la preasion de la chambre inter- 
mtfdiaire, au clapet equilibre 162, l'appliquant contre le aiege 160, 
fermant ainsi la soupape de dlcharge et empechant le rejet de fluide 
de la chambre intermfidiaire a l 1 atmosphere. En revanche, le second 
ressort 164 tend a ^carter le clapet 162 de son siege, contre la 
force d'abaissement exercge par le diaphragme 178 et trans mis e au 
clapet 162 par le -premier ressort 176. L'agencement eat tel que, 
ai la pression du fluide dans l'orifice d'admisaion 12 eat sup^rieure 
a la pression du fluide dans la chambre intermediate 13, le diaphragme 
178 eat aba is a e auffisamment par la pression a I 'admission pour que 
le clapet 162 soit presse en position ferm6e contre la surface 
eiastique 170 du siege fixe 160, ce qui empeche le rejet de fluide 
de la chambre intermedia ire 13 a 1 Atmosphere. 

Si la pression de la chambre intermediate est a peu 
pres egale a celle de 1 'orifice d'admission, le diaphragme 178 eat 
suffisamment souleve par la pression de la chambre intermediate 
pour que le ressort inferieur 164 puisse lever le clapet 162 de son 
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• lege 160. La chambre interme'diaire est ainai mise en communication 
avec l'atmosphere, ce qui permet i'Schappement de fluide de cette 
chambre a l'ext^rieur, Jusqu'a ce que la pression dans la chambre 
•oit ramenie a une valeur inf£rieure a la pression dans l'orifice 
d'admissloa. 

La disposition du clapet 162 entre les res sorts 176 et 
164 emp&che Touverture de la soupape de de" charge sous L'effet de 
changements de pression de courte dure*e seulement de La chambre 
intermfidiaire par rapport a l'orifice d'admission. Plus pr^cisdment, 
la disposition des deux ressorts cooplrants 176 et 164 cree a I'intS- 
rieur de la soupape de dficharge un mlcanisme amortisseur ou d* absorp- 
tion de forces qui permet au diaphragme 178 de monter et de descendre 
dans aa cavite cylindrlque 190, sous l'effet de changements rapides 
de la pression dans la chambre interm£diaire, sans que cela provoque 
la levSe du clapet equi Libre* 162. 

La nouvelle conception de la valve de de" charge non 
seulement diminue le crachotement, elle permet aussl une construction 
bien plus complete que ceLLe des soupapes de de" charge utlliales dans 
lea vannes antlretour de l*art anterieur. La soupape de d£charge 
selon 1' invention travail lera it comme une soupape de d£charge de 
Tart anterieur si le premier ressort 176 it&tt absent et si Le 
diaphragme L78 Italt rell£ directement au clapet 162. Une telle 
soupape crachoteralt en cas de fluctuations de la pression d 'alimen- 
tation de la vanne antlretour. Par exemple, en cas de variation de 
la pression d 'alimentation entre 3 et 7,3 bars, la montle de la 
pression d* alimentation a 7,3 bars serai t sulvle par la mont£e de 
la pression dans la chambre intermedia ire, Jusqu'a 6,9-7 bars par 
exemple. Bien entendu, la pression en aval de la vanne antlretour 
s'eieversit Igalement. Lors de L'abaissement consexutif de la 
pression d' alimentation, a 3 bars par exemple, la soupape de retenue 
a la sortie se fermerait et empecherait l'eau de refluer de l'orifice 
de sortie dans La chambre intermedia ire. Cependant, au moment de la 
fenneture de la soupape de retenue a la sortie, 11 a'etablirait une 
grande difference de pression sur elle, pressant le clapet de cette 
soupape avec une grande force contre le siege. 11 en resultexalt un 
refoulement d'eau dans la chambre intermedia ire et, par tan t, une 
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elevation de la presaion dans la chambre intermediaire (parce que 1a 
soupape de retenue a l'admiaaion a era it deja ferme». 

Lors d' une. elevation consecutive de la presaion d'ali- 
mentation de la vanne, a 3,65 bara par example, la preasion de la 

5 chambre intermedia ire devrait etre reduite, parce que, pendant le 

service normal, la presaion de la chambre intermediate est inferieure 
a la preasion de l'orifice d'admisaion du fait que la chambre possede 
une plus grande section que l'orifice. U presaion de la chambre 
intermediate devrait done etre abaissee a 3,2-3,35 bars par exeaple. 

10 A cet effet, de 1'eau devrait etre refoulee de la chambre intermedia ire 
a la soupape de decharge. En raison de la liaison riglde entre le 
diaphragme 178 et le clapet 162, ce refoulement produirait un cracho- 
tement, e'est-a-dire une expulsion d'une partie de l'eau de la 
chambre intermediate par la soupape de decharge. U liaison eiastlque 

15 aelon 1' invention entre le diaphragme et le clapet de la soupape de 
decharge 6 limine ce crachotement. 

Dana la soupape eelon 1' invention, la montee du diaphragm* 
178 permet d'abaorber, dana le caa d'un refoulement comme decrit plua * 
haut, la quantite d'eau necesaaire pour abaisser la presaion dana U 

20 chambre intermedia ire dans la mesure requiae, sans que le clapet 162 
s»ecarte de son siege 160, de sorte qu'il n'y a plus d'expulaion d'eau 
a I'exterieur. La difference de press ion norma le entre 1 'admission 
et la chambre intermediaire est d' environ 0,42 bar. Si cette diffe- 
rence descend a 0,21 bar environ, le clapet 162 commence a ae 

25 soulever de son siege. Si lea caracteris tiques du premier ressort 176 
ont ete fixees convenablement, le diaphragme 178 peut a'eiever d'une 
hauteur considerable avant que la difference de presaion norma le 
d'environ 0,42 bar eott reduite a la moitie environ, e'est-a-dire a 
la valeur d'environ 0,21 bar a laquelle la soupape de decharge 

30 s'ouvxe. Cette liber te de mouvement du diaphragme permet a la 

soupape de decharge d'absorber des refoulements , produits par dea 
fluctuations de la pression d 'alimentation, sans que cela a 'accompagne 
de rejets d'eau a I'exterieur. 

Comme les autrea pieces de la vanne antiretour aelon 

35 1' invention, les partiea supdrieure, intermediaire et inferieure du 
corpa de la soupape de decharge, de meme que la coupelle du diaphragme 
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178 et le clapet 162, peuvent etre dea pieces moullea en matiere 
plaatique ou analogue. La conatruction compacte de la soupape de 
dficharge 150, en combinalaon avec la conatruction compacte dea soupapea 
de retenue 80 et 100 a i'admiaaion et a U sortie, permet la r^aliaa- 
3 tion d'une vanne antiretour de trea faibie hauteur, de conception 
efficace et d'aapect eathe*tique. 

La description qui precede ne porte que aur un mode de 
realisation prtMrt de 1' invention. II va de soi que de nombreuses 
modifications mgcaniques et de conception aont poaaiblea aans aortir 
10 du cadre de 1* invention. Par exemple, lea clapeta mobiles dea aoupapea 
de retenue pourraient avoir dea aurfacea exterieures dlfferentes pour 
obtenir Taction dlsirle du contact roulant entre le n^canisoe de 
fermeture et le clapet; le mlcAnisme de fermeture pourrait utiliser 
dea galeta disposes dif feremment aur le clapet; lea deux gal eta 
15 representee pourraient etre remp laces par un aeul galet monte aur le 
corps de vanne avec interposition d'un reaaort; lea sieges dea soupapea 
de retenue pourraient avoir dea formes differentea de cellea deer i tea 
•t representees; la soupape de de*charge pourrait etre Iquiple d'autres 
■oyens pour deplacer le clapet eiestiquement entre la poaition 
20 d'ouverture et la position de fermeture; le diaphragme de cette 
soupape pourrait etre reap la c< par un autre moyen pour comparer La 
preaaion dans l'orifice d'admiaaion avec la press ion daoa I'orifice 
de aortie (chambre inten&ediaire); dea no yen a autres qu'une tuyere 
pourraient etre utilises pour preiever la preaaion du fluide dana 
25 l'orifice d'admiaaion; et le diaphragme et le clapet cylindrique de 
la aoupape de decharge pourraient etre remplace'a par dea elements 
de formes differentea pour obtenir lea rgsultata dlairea. 
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REVINDICATIONS 



1. Soupape de retenue pour une vanne antlretour done le 
corps possede un orifice d 'admission destine* a 6tre relie* a une 
source de fluide, une chambre intermedia ire communiquant avec 
l'orifice d' admission par une premiere soupape de retenue, ainsi 
qu'un orifice de sortie communiquant avec la chambre Intermedia ire 
par une seconde soupape de retenue et destine* & etre relie* a un 
rdcepteur de fluide, caract6rlse*e en ce qu'elle comprend un siege 
fixe (200, 300) communiquant avec la chambre intermldlaire (13), un 
clapet mobile profile* (206, 306) capable de fermer ce siege, de mfe&e 
qu'un me'eanisue de fermeture de soupape (290, 390) sensible, dans la 
soupape de retenue (60) a 1 'admission et dans la soupape de retenue 
(100) a la sortie, a la difference de pression du fluide dans la 
chambre intermedia ire et du fluide dans 1' orifice d' admission (12) 
ou dans l'orifice de sortie (14), pour appliquer le clapet en posi- 
tion de fermeture de soupape contre le siege lorsque La preaalon du 
fluide dans la chambre lntermldlaire s'e*lev« par rapport 

a la press ion du fluide dans l'orifice d' admission, ou lorsque la 
pression du fluide dana l'orifice de sortie s'lleve par 
rapport a la pression du fluide dana la chambre Intermedia ire, le 
mgcanisme de fermeture £tant en contact roulant avec le clapet et 
comprenant une tige fixe (240, 340) sur laquelle se dip lace le clapet. 

2. Soupape de retenue selon la revendlcation 1, caractlrlsee 
en ce que le siege possede une ouverture cyllndrlque (202, 302) 
me*nag6e dans ledit corps de vanne (11, 39, AO, 124), de meme qu'un 
Joint annulaire (204, 304), contre lequel vient s'appliquer le clapet 
(206, 306). 

3. Soupape de retenue selon la revendlcation 2, caracterlsle 
en ce que le clapet (206, 306) possede une cavitfi axiale (252, 342) 
pour la reception de la tige (240, 340), de meme qu'une surface 
exUrleure tronconique pour le contact roulant avec le mlcanlsme de 
fermeture (290, 390). 

4. Soupape de retenue selor. la revendlcation 3, caracterls*e 
en ce que le clapet (206, 306) prisente une nervure (210, 310) 
destlne*e a etre en contact avec le Joint annulaire (204, 304) quand 
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le elapet est applique* en position de fermeture de la soupape 
contra Le siege (200, 300). 

5. Soupape de retenue selon le revendlcatlon 1, caractlrlsla 

en ce que le clapet (206, 306) pr<Uente dea ratnpes profiles (208,. 
5 212, 214; 308, 312, 314) pour le contact roulant avec le ne*canlame 
de fermeture, de meme qu'une cavite (242, 342) pour la reception de 
ladlte tige (240, 340), la aoupape de retenue a'ouvrant et ae fermant 
en rdponae a ladlte difference da preasion et en glisaant le long de 
la tige (240, 340) aoua la pousaee exerc£e par le nu* can tame de ferae- 
10 ture (290, 390). 

6 - Soupape de retenue aelon la revendlcatlon 5, caracte>i*«e 

en ce que lea rampes profiles comprennent deux raopea (212, 214; 
213, 215) diaposdea aymfitriquement aur dea cOt£s opposes de la tige 
(240) pour le contact roulant avec le o^canlane de fermeture). 
15 7 « Soupape de retenue aelon la revendlcatlon 1 # cAracterlale 

en ce que le Oceania me de fermeture de aoupape comport e une tige 
fixe (240, 340) montle aur le corpa de vanne (11, 39, 40, 124) et 
aur laquelle coulisse le clapet (206, 306), dea galeta ou d'autrea 
dlementa roulant* (216 ( 222; 316, 322) destines a venir en contact 
20 avec le clapet profiU, dea leviera (230, 232; 330, 332) relies au 
corpa de vanne et pouvant effectuer dea mouvenenta auivant un arc 
de cercle dans un plan parallele a la tige (240, 340), en vue de 
Implication dea galeta contre le clapet profiU, de mfime qu'un 
reaaort (228, 328) reliant lea leviera entre eux et lea charges nt 
25 dana le aena de ^'application dea galeta contre le clapet, de telle 
manlere que : 

a) le clapet est dcarte* de aon a lege, c f est-a-dire 
ouvert, par r^coulement de fluide a t ravers la aoupape de retenue 
loraque la press ion du fluide cOte" source de fluide du clapet eat 

30 supe*rieure a la preaaion du fluide cote" r^cepteur de fluide du clapet 
ma J or 6 e de la force du reaaort, et 

b) le clapet eat ferafi, e'eat-a-dire applique* contre 
aon siege, par le reaaort, coppe*rant avec lea galeta, loraque 
l'exouleaent de fluide a travers la aoupape de retenue cease. 

35 8 « Soupape de retenue aelon la revendlcatlon l,caract£rlee'e 

en ce que la aoupape de retenue (80) a l'admission et la soupape de 
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retenuc (100) a la sortie sont dlspoaees dang U chambre Intermedial™ 
(13), ce qui permet de donncr une faible hauteur au corpa (11, 39, 
40, 124) de la vanne ant ire tour. 

9. Vanne antiretour, dont le corpa possede un orifice 

5 d'admission destine a 6tre relte & une source de fluide, une chambre 
interned la ire communiquant avec cet orifice d'admission par une 
aoupape de retenue d'admission, un orifice de sortie communiquant 
avec la chambre intermedial™ par une soupape de retenue de sortie 
et destine* a etre relie a un recepteur de fluide, une soupape de 
10 dficharge, relifie a l'orifice d'admission et a la chambre intermedial™, 
qui decharge du fluide de la chambre intermedial™ a l'atmosphere 
lorsque la press ion du fluide dana cette chambre eat e*gale & la 
preaaion du fluide dans l'orifice d'admiasion, chaque soupape de 
retenue comprenant un siege et un clapet depiacable entre une poei- 
15 tion d'ouverture et une position de fermeture par rapport au siege, 
caractdrisfie en ce que chaque soupape de retenue comport e un olca- 
nlsme de fermeture de soupape (290, 390) qui eat en contact roulant 
et gliaaant avec le clapet (206, 306) et qui eat sensible, dana la 
aoupape de retenue d'admission (80) et dans la soupape de retenue 
20 de sortie (100), a la difference dea pressiona de fluide dana la 
chambre intermedia ire (13) et dana l'orifice d'admission (12) ou 
l'orifice de sortie (14), pour preaaer le clapet (206, 306) a la 
position de fermeture contre le siege (200, 300) lorsque la press ion 
de fluide du cdte* amont dlminue par rapport a la 
25 preaaion de fluide sur le cOte" aval de la soupape considered. 

l0 « Vanne antiretour aelon la revendicaclon 9, caracterlsee 

en ce que le siege (200, 300) prdsente une ouverture (202, 302) 
senslblement cylindrique, qui eat ae*nagee dana le corps de vanne 
(11, 39, 40, 124) entre la chambre intermedia ire et l'orifice 
30 d'admission (12) ou l'orifice de aortle (14), et en ce que le 
clapet (206, 306) presence une surface tronconlque en contact 
roulant avec le mecaniame de fermeture, de meme qu*une cavite axiaie 
(242, 342) pour le contact glissant avec ce mecaniame de fermeture, 
le clapet etant press* a sa position de fermeture de soupape par 
35 1' application d'une force a la surface tronconlque par le contact 
roulant avec le mecaniame de fermeture. 
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11. Vanne antlretour selon la revendica tion 10, caracteria£e 
en ce que le mlcanlsme de ferraecure de aoupape comport e une tlge 
fixe (240, 340) montle aur le corpa de vanne pour le contact 
gliaaant avec la cavite axlale du clapet, dea galets ou d'autrea 
elements roulanta (216, 222; 316, 322) qui roulent auz la surface 
tronconlque, dea levlers (230, 232; 330, 332) reliia au corps de 
vanne et mobiles suivant dea arcs de cercle dans un plan parallele 

a la tige (240, 340), en vue de ^application dea galets contre le 
clapet, ainai qu'un reaaort (228, 328) qui relie lea leviera entre 
eux et lea charge en vue de Implication dea galets contre la 
surface tronconique, de telle maniere que : 

a) le clapet (306) de la soupape de retenue de sortie 
(100) esc presae a la position de fermeture de soupape par le reaaort 
(328) de cette soupape lorsque la press ion du flulde dans la chambre 
intermedia ire eat infdrleure a U press ion du fluide dana 1 'orifice 
de sortie majoree de la force fournie par le reaaort (328) de la 
aoupape de retenue de sortie et applique*e au clapet de cette 
soupape par lea galets (316, 322), et 

b) le clapet (206) de la soupape de retenue d'admission 
est presse* a sa position de fermeture de aoupape par le reasort 
(228) de cette aoupape lorsque la press ion du fluide dans 1' orifice 
d'admission eat inferieure a la press ion du fluide dans la chambre 
Intermediate majoree de la force du reaaort (228) de la aoupape 

de retenue d'admission. 

12. Vanne antiretour selon la revendica tion 9, caracterlsle 
en ce que la aoupape de de charge comport e un corpa de aoupape (150) 
done l'lnterleur communique avec la chambre intermedia ire (13) et 
avec 1' atmosphere, un dispositlf (186) pour capter la press ion du 
fluide dana l'orifice d'admlaaion (12), un dispoaitif (188) pour 
capter la press ion du fluide dans la chambre intermedia ire, un 
dispoaitif (178), communiquant avec lea deux diapositifs capteurs, 
pour comparer les press ions de fluide dana l'orifice d'admlaaion 

et dana la chambre intermediate et pour absorber dea refoulementa 
de fluide de la chambre intermedia ire, prodults par d'lmportantes 
chutea de la presaion dana l'orifice d'admiaaion, ainai qu'un dispo- 
aitif a clapet £quilibr£ (162) monte mobile dana le corpa de aoupape 
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et couple eiaetiquement au diapoaitif comparateur (178), pour etablir 
s eu lenient une communication entre la c ha nib re lntermedialre et 
l'atnoaphere lorsque la preaaion du fluide dans la chambre interme- 
diaire eat 6 gale a la preaslon du fluide dana l'orifice d'admission, 
le dispoaitif comparateur maintenant le diapositif a clapet equilibrd 
en une poaition de fermeture de aoupape pendant de breves chutes de 
preaaion dans l'orifice d'admission. 

13. Vanne antiretour aelon la revendication 12, caracteriaee 

en ce que le diapoaitif comparateur (177) est forme par un diaphragme 
qui communique avec l'orifice d 'admission et a v ec la chambre inter- 
mediaire par des liaisons etanch6es et qui eat couple* eiastiquement 
au diapoaitif a clapet equilibre (162), dana le but d'amener ce 
clapet a une poaition de fermeture de aoupape loraque la preaaion 
dana l'orifice d'admission est superleure a la preaaion dana la 
chambre intermedia ire et de permettre a ce clapet de a'ouvrir lorsque 
la preaaion dana la chambre intermediate est egale a la preaaion 
dana l'orifice d 'admission. 

Vanne antiretour aelon la revendication 13, caracte~ri»€« 
eu ce que le dispoaitif a clapet equilibre comport e un clapet mobile 
(162), un premier diapoaitif elaatique (176) place entre le diaphragme 
(178) et ce clapet et destine* a transferer la force de fermeture de 
soupape foumie par le diaphragme au clapet (162) et a permettre au 
diaphragme de a'ecarter du clapet a fin d' absorber des refoulementa 
de fluide tout en ma in tenant la force de fermeture de aoupape aur 
le clapet (162), ainsi qu'un second dispositif eiastique (164) place* 
entre le clapet (162) et le corps de aoupape (150), ce second dispo- 
sitif llaatique leant destine a deplacer le clapet a une position 
d'ouverture de aoupape lorsque la press ion de la chambre intermedia ire 
eat egale a la pression de l'orifice d'admission et a a'oppoaer a 
la force de fermeture fournie par le diaphragme (178), de aorte 
que le clapet (162) eat dispose eiaatiquement mobile entre le premier 
et le second diapositif eiaatique, le rapport des caracteristlquea 
eiaatiques de ces deux dispositif s determinant le volume de fluide 
refouie susceptible d'etre abaorbe par le diaphragme pendant que 
le clapet (162) eat maintenu a aa position de fermeture de soupape, 
ce qui empeche I'etablissement d'une communication entre la chambre 
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internrfdiaire (13) et ratmosphere s'ii ae prodult seulement des 
fluctuations tranaitoires de la pression dans 1'orifice d'admission. 

Vanne ant ire tour aeloa la revendicatioa 13 ( caractlrise'e 
en ce que le dispositif (186) pour capter la predion d'admission cat 

5 une tuyere Stabliasant une liaison £tanche*e entre l'orifice d'admis- 
eion et un cot$ du diaphragme (178) et en ce que le diapoaitif pour 
capter la preasion dana la chambre intermediate (13) comporte un 
orifice (188) faisant partie d'une liaison etanch$e entre la chambre 
intenatfdiaire et l'autre cote* du diaphragme. 

10 16 « Vanne antiretour selon la revendication 14, caracte*risee 

en ce que : 

a) le diaphragme (178) comporte une coupelle rigide 
dont lea cot£s opposes communiquent avec la tuyere (186) et avec ledic 
orifice (188), ainai qu'un recouvrement flexible (180) attache* iu 

15 corps de soupape (150) et a la coupelle du diaphragme, le recouvrement 
flexible permettant a la coupelle rigide de ae deplacer iibrement 
dana le corps de soupape (150) en re>onse a dea difttrencea de preaaion 
du fluide dans l'orifice d'admiaaion (12) et du fluide dana la chambre 
intermjdiaire (13); 

20 b) le diapoaitif a clapet tfquilibr< comporte un siege 

de soupape (160) relie* rigidement au corps de soupape (150), un 
clapet creux (162) susceptible d'etre applique* en position de ferme- 
ture de soupape contre ce aiege, ainai qu'une membrane annulaire 
flexible (166) relive d'un cOte" au corps de soupape (150) et de 

25 l'autre au clapet creux; 

c) le premier dispositif e*laatique eat un premier resaort 
(176) dispose* entre la coupelle rigide du diaphragme (178) et le 
clapet creux (162);* 

d) le second dispositif e*lastique est un second resaort 
30 (164) dispose* entre le clapet creux et le siege (160), i'agencement 

Stent tel que, Juaqu'a ce que la difference entre la preasion dana 
l'orifice d'admission et la pression dana la chambre intermtfdiaire 
fourniaae une force 4 gale et contraire a la force de fermetuxe 
re>ultanta dea deux reasorts, le diaphragme (178) peut s'^carter du 
35 clapet (162), en vue de l'absorption de fluide refoule* depuis la 

chambre intermedia ire, tout en maintenant le clapet (162) a aa poai- 
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Clon de fermeture, ce qui crle une resistance a l'ouverture de la 
soupape de de charge par de courts changements de la press ion dans 
X'orifice d 'admission. 

17. Vanoe antlretour, done le corps possede un orifice 

5 d'admission destine a etre relief a une source de fluide, une chambre 
intermediaire communi quant avec 1' orifice d 'admission par une soupape 
de recenue d 'admission, un orifice de sortie communiquant avec la 
chambre Intermediate par une soupape de retenue de sortie et destine* 
a fitre relie a un re*cepteur de fluide, ainsi qu'une soupape de 

10 de charge, communiquant avec 1' orifice d'admission et avec la chambre 
intermediate, qui d 6 charge du fluide de la chambre Intermediate a 
1 'atmosphere lorsque la pression du fluide dans la chambre interme- 
dia ire eat superieure a la pression du fluide dans 1' orifice d f admis- 
sion, caractlrisle en ce que la soupape de dexharge comport e un 

15 dispoaitif obturateur qui re*aiste a la decharge de fluide de la 
chambre intermedia ire (13) a 1 'atmosphere sous des fluctuationa de 
la pression dans l 1 orifice d 1 admission (12). 

18. Vanne antlretour selon la revendlcatlon 17, caracterls£e 
en ce que le dispositif obturateur comport© un corps de soupape (150) 

20 de* finis a ant une eavite de diaphragme (190) qui communique avec 
1'orlflce d'admission (12) et avec la chambre intermediate (13), 
de mesne qu'un orifice de de* charge qui communique avec 1 'atmosphere, 
un diaphragme (178) relie* llastiquement au corps de soupape, suscep- 
tible de se deplacer dana la cavite de diaphragme et prlsentant des 

25 portions communiquant s£pare*ment avec l'orlfice d'admission et avec 
la chambre intermediate, un obturateur (162) relie* eiastiquement 
au corps de soupape (150) et capable d'ouvrir l'orlfice de de charge 
a 1 'atmosphere, ainsi que des mo yens eiastlques (176, 164) disposes 
entre le diaphragme (178) et 1' obturateur (162) et entre cet obtu- 

30 rateur et le corps de soupape (150) pour supporter I 1 obturateur de 
fac^on 6quilibr£e, l'agencement etant tel que : 

a) lorsque la pression dans l'orlfice d'admission 
augmente, le diaphragme s'approche de 1' obturateur et les moyens 
eiastiques trans ferent ce mouvement a l 1 obturateur en de*p lament 

35 celul-ci dans le sens de la fermeture de l'orlfice de de charge, et 
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b) loraque la press ion dans U chambre intermediaire 
augmente, le diaphragme s'ecarte de l'obturateur, permettant alnai 
tux moyens eiaatiques dc deplacer l'obturateur dana le ten* de 
l'ouverture de l'oriflce de dtfcharge, lea inoyena eiaatiquea s'oppo- 
5 cant eiaatlquement h cette ouverture sous des changements tranaitolrea 
de la preaaion dana l'oriflce d'admisaion. 

w * Vanne antiretour aelon la revendication 18, caracte*riae*e 

en ce que lea moyena eiaatiquea comprennent un premier reaaort (176) 
place entre le diaphragme (178) et l'obturateur (162), pour tranaffirer 
10 ledit mouvement du diaphragme a l'obturateur et pour permettre a u 
diaphragme de a'ecarter de l'obturateur en vue de i'abaorption 
d 'augmentation tranaitoirea dana le volume de fluide dana U chambre 
intermediate (13), ainai qu'un aecond reaaort (164) place entre 
l'obturateur et le corps de aoupape (150) pour charger l'obturateur 
15 daaa le sens de l'ouverture de l'oriflce de decharge, l'agenceaent 
etant tel que : 

a) loraque la preaaion dana l'oriflce d'admieaion eat 
aup^rieure a la preaaion daoa 1a chambre intermediaire, l'obturateur 
eat de P la c e jusqu'a aa poaition de fermeture de l'oriflce de decharge 

20 et 

b) loraque la preaaion dans la chambre Intermedia Ire 
eat egale a la preaaion dana l'oriflce d'admieaion, l'obturateur eat 
d£plac< dana le sens de l'ouverture de l'oriflce de decharge, lea 
reasorts (176, 164) et le diaphragme (178) resistant a l'ouverture 

25 de l'oriflce de d£ charge aoua de brevea reductions de la preaaion 
dana 1* orifice d'admiaaion par I'abaorption deadltes augmentations 
de volume de fluide dana la chambre intermedia ire, produitea par cea 
reductions. 

20. Vanne antiretour aelon la revendication 19, c«r«ctdria<« 

30 en ce que : 

a) la aoupape de de charge comporte en outre une tuyere 
(186), communiquant avec l'oriflce d'admisaion (12) et avec la 
cavite* de diaphragme (190), pour transferer la preaaion de l'oriflce 
d'admiaaion a un cfite du diaphragme, et un orifice (188), communiquant 
35 avec la chambre intermediate et avec le diaphragme, pour transferer 
la pression de la chambre intermedlaire a l'autre cote du diaphragme; 
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b) le diaphragm* (178) est compost d'une coupelle a 
peu pres cylindrique, dont la portion ext£rieure consunlque par une 
liaison e*tanche*e forage essentlellement par la tuyere (186) avec 
l'orlfice d'admiaelon, en vue de la trans ml a a ion de la presslon dans 

5 cat orifice, une portion interieure de la coupelle communlquant par 
une liaison e'tanche'e dont fait partie ledit orifice (188) avec la 
chambre intermedia ire, la coupelle cylindrique pre"sentant un epaulement 
annulaire (182) pour l'appui d'une extr£mit£ du premier ressort (176), 
ainsl que d'un recouvrement circulalre flexible (180) attache* a la 

10 parol de la cavlte* de diaphragme (190) et permettant le mouvement 
du diaphragme dans cette cflvite* tout en ma in tenant une separation 
Itanche entre l'espace communlquant avec l'orlfice d* admission et 
l'espace communlquant avec la chambre intermedia ire; et 

c) le dlspositif obturateur comprend un clapet (162) 
15 sensiblement cylindrique et creux, qui presente des epaulements 

annulaires (174, 172) pour l'appui de 1 'autre extremlte du premier 
ressort (176) et pour l'appui d'une ex t re* mite* du second ressort (164), 
une membrane annulaire flexible (166) qui re lie le clapet cylindrique 
au corps (150) de la aoupape de dlcharge en vue de son mouvement 
20 equilibrl rectlligne dans ce corps, pour ouvrir et fermer l'orlfice 
de d£ charge, ainsl qu'un siege de soupape fixe (160) relie* rig i dement 
au corpa (150) de la soupape, sur lequel s'appule l'autre extre"mite* 
du second resaort et contre lequel peut venlr s'appllquer le cUpet 
cylindrique en vue de la fermeture de l'orlfice de ddcharge. 
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® RuckstaudoppelverschluS | 

Ein RuckstaudoppelverschluS fur Entwasserungsleitun- 
gen. bei welchem in einem mit Deckel verschlieftbaren Ge- 
hause hintereinander zwei Ruckatauklappen getagert sind. 
von denen jede ein starres Mittelteil und eine ringformige 
Randdichtung aus elastomerem Material aufweist, sich in 
DurchfluBrichtung dffnet und in Ruckstaurichtung durch ihr 
Eigengewicht gegen einen als Gehausestufe ausgebildeten 
Klappensitz anliegt, sowie mit einem von der Ruckstauseite 
her auf das starre Mittelteil der einen Klappe einwirkenden. 
von au&en betatigbaren Arretierorgan zum Festlegen der 
Klappe in der SchlieSstellung, soil so ausgestaltet aein. da& 
er mit relativ ge ringer Anzahl von konstruktiv einfachen Bau- 
teilen auskommt und dadurch einfach zu montieren ist. wo- 
bei der Gef alleveiiust und die Abmessungen in der Bauhohe 
moglichst goring aein sollen. Deshalb hangt die tut Flach- 
material bestehende Randdichtung 24. 26 jeder Klappe 20. 22 
in ihrem oberen Bereich einstuckig uber einem als Scharnier 
wirkenden Verbindungsabachnitt 36. 38 mit einem in Klap- 
penebene beidteitig vorspringenden Verankerungsteil 60, 
70 zusammen, der als Lagerung fur die Klappe in eine Auf- 
nahme 41. 82, 72 Im Deckel 50 oder Gehause 10, 64 eingefugt 
und durch einen Ansatz 40 des Deckels 50 am Gehause 10, 64 
festgelegt ist. Ferner iat das Arretierorgan 44 als Schwenk- 
hebel mit im Abstand uber dem Klappenscharnier36 vertau- 
fende horizontal Welle ausgebildet, welche am Gehause 
oder am Deckel in Ausnehmungen gelagea ... 
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PatentansprUche 



1. RUckstaudoppelverschluO flir EntwSsserungsleitungen 
mit einem mit Deckel verschlieBbaren GehMuse, in" dem 
hintereinander zwei RUckstauklappen gelagert sind, von 
denen Jede ein starres Mittelteil und eine ringformige 
Randdichtung aus filastomerem Material aufweist, sich 
in DurchfluBrichtung Cffnet und in RUckstaurichtung 
durch ihr Eigengewicht gegen einen als GehMusestufe < 
ausgebildeten Klappensitz anliegt, sowie mit einem 
von der RUckstauseite her auf das starre Mittelteil 
der einen Klappe einwirkenden, von auflen betfitigbaren 
Arretierorgan zum Festlegen der Klappe in der Schliefl- 



- 1 - 



BANK ORESONER BANK. HAMBURG. 4 030 446 t&LZ 20080000) ■ POSTSCHECK: HAMBURG U7fl 07 200 (BU 200 10020) TELEORAMM. SPEOT«S 



3330409 



stellung, dadurch gekennzelchnet , 
dafl die aus Flachmaterial bestehende Randdichtung 
(24, 26) Jeder Klappe (20, 22) In ihrem oberen 
Bereich elnstUcklg Uber einen als Scharnler wirken- 
den Verbindungsabschnitt. (36, 38) mit einem in 
KLappenebene beidsoitjg vorspringenden Verankerungs- 
teil (60, 70) zusammenhangt, der als Lagerung fUr 
die Kl»ppe in eine Aufnahme (41, 62, 72) im Deckel 
(50) oder Gehause (10, 6*0 eingefUgt und durch einen 
Ansatz (40) des Decke^- (50) am Gehause (10, 64) fest- 
gelegt ist, und da£i das Arretierorgan (44) als Schwenk- 
hebel mit im Abstand Uber dem Klappenscharnier (36) 
verlaufender horizcntaler Welle (46) ausgebildet ist, 
die am Gehause Oder am Deckel in Ausnehmungen gelagert 
und durch das Zusammenwirken von Gehause und Deckel ge- 
sichert ist, wobei sie mindestens in der einen Ausneh- 
mung (68) durch ein als Dichtung ausgebildetes Lager 
(76) gehalten und durch dieses Lager (76) nach auflen 
gefuhrt ist, wo sie einen Handgriff (48) aufveist. 

2. RUckstaudoppelverschlufl nach Anspruch 1, dadurch 
gekennzelchnet, daB das starre Mittelteil 
(28, 30) der Klappen (20, 22) ein Kunststoff-Formteil 
mit einem hinterschnittenen Kragen (32, 34), welcher 
vom entsprechend ausgeschnittenen Flachmaterial des Dicht- 
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randes (24, 26) hintergriff en wird, ist. 

3. RUckstaudoppelverschlufl nach Anspruch 1 oder 2, 
dadurch gekennzeichnet.dafldie Rand- 
dichtung (24, 26) und das Kunststoff-Formteil (28, 30) 
beider Klappen glelch geformt sind. 

4. RUckstaudoppelverschlufl nach Anspruch 1 bis 3, 
dadurch gekennzelchnet.dafl das Ver- 
ankerungsteil fUr die Randdichtung (24, 26) ein die 

Randdichtung (24) umgebender Ring (60) ist, der aus 
dem gleichen Flachmaterial besteht und mit der Rand- 
dichtung einstUckig 1st. 

5. RUckstaudoppelverschlufl nach Anspruch 4, dadurch 
gekennzeichnet.dafldie Auflenkontur des 

Verankerungsteils (60) in wesentlichen U-f6nnig 1st. 

6. RUckstaudoppelverschlufl nach Anspruch 4 oder 5, 
dadurch g e k e n n z e i c h n e t , dafl die Aufnahme 
fUr das Verankerungsteil (60) durch eine Nut (62) des 
GehMuses (10) gebildet wird, die unaittelbar in der 
Anschlagebene der Klappe (20, 22) liegt, diese im unteren 
Bereich umgibt und in die das Verankerungsteil (60) von 
oben eingeschoben ist. 
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7. RUckstauc'oppelverschlufl nach Anspruch 1 bis 3, 
dadurch gekennzeichnet, dafl das Veranke- 
rungsteil fUr die Randdichtung (24) ein im wesentlichen 
horizontal oberhalb der Randdichtung (24) arigeordneter 
Steg (70) ist, der aus diem gleichen Flachmaterial be- 
steht und mit der Randdichtung einstUcklg ist. 

8. RUckstaudoppelverschlufl nach Anspruch 7, dadurch 

g e k e n n i = i c h n e t , dafl die Aufnahme fUr das 
Verankerungsteil (70) durch zwei Einhangeleisten (72) ge- 
bildet ist, die anjder Schottwand (64) angeordnet sind und 
in die das Verankerungsteil (70) eingehSngt ist. 

9. RUckstaudoppelverschlufl nach Anspruch 7, dadurch 

g e k e n n z e 1 c h n e t , da8 die Aufnahme fUr das 
Verankerungsteil (70) durch zwei seitliche Aufnahmetaschen 
im GehMuse (10) getiildet ist, in die die seitlichen Enden 
des Verankerungsteils (70) von oben eingeschoben sind. 

10. RUckstaudoppelverschlufl nach Anspruch 7, dadurch 
gekennzeichnet, dafl die Aufnahme fUr das 
Verankerungsteil (70) durch eine Ausnehmung (41) im An- 
satz (40) des Deckels (50) gebildet 1st, in die das Ver- 
ankerungsteil (70) elngefUgt ist. 

- 4 - 
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11. RUckstaudoppelverschluB nach einem der AnsprU- 
che 1 bis 10, dadurch gekennzeichnet 
daB der Deckelansatz (40) oder die Aufnahne fUr das 
Verankerungsteil eine von der Anschlagebene abweichen- ' 
de Neigung hat, so daB die Klappe (20, 22) mit geringem. 
Druck an ihren Sitz (15, 17, 64) angepreflt wird. 

12. RUckstaudoppelverschluB nach einem der AnsprUche 
•1 Ms 11, dadurch gekennzeichnet, daB 
die Ausnehmung (68) und das darin aufgenommene Dich- 
tungslager (76) fUr die Welle (46) des Arretierorgans 
(^4) eine U-fbrmige Innen- bzw. AuBenkontur hat. 

13. RUckstaudoppelverschluB nach einem der AnsprUche 
1 bis 12, dadurch gekennzeichnet, daB 
der auflerhalb des Cehauses (10) liegende Handgriff (43) 
des Arretierorgans (44) einen geringeren Durchmesser als 
die Lagerwelle (46) hat, um ein Aufschieben des Dichtung* 
lagers (76) zu ermBglichen. 

1A. RUckstaudoppelverschluB nach einem der AnsprUche 
1 bis 13, dadurch gekennzeichnet, daB am. 
Deckel (50) oder CehSuse (10) Rasten (86) zuo Arretieren 
des Handgriffs in Sperrstellung und/oder Offenstellung de 
Arretierorgans (44) vorgesehen sind. 

15. RUckstaudoppelverschluB nach einem der AnsprUche 
1 bis 14, dadurch gekennzeichnet, daB an 

- 5 - 
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der Klappe (22) und dem Arret ierorgan (44) zusammen- 
wir;-ende Mittel zum Abheben der Klappe (22) von Ihrem 
Sit2 (15, 64) vorgesehen sind. 

I 

16. RUckstaudoppelversphlufl nach Anspruch 15, da- 
durch g e k e n n z e i c h n e t , dafl die Abhebe- 
mittel ein Haken (47) am Ende des Arret ierorgans (44) 
und ein am starren Mittelteil (28) der Klappen (20, 22) 
angp-rdneter Knipser (49) sind, wobei der Haken in Schliefl- 
steixung den Knipser (49) hintergreift und sich beim 
tffnen der Klappe (22) selbstfindig davon 16st. 

*7. RtickstaudoppelverschluO nach einem der Ansprliche 
1 bis 16, dadurch g e k e n n z e i c h n e t , dafl die 
Welle (46) des Arretierorgans (44) innerhalb des GehSuses 
zwischen Dichtungslagerung (66) bzw. GehSusewandung (10) 
viid dem Deckelansatz (40) einen Bund (82) aufweist, der 
die Welle (46) gegen Verschieben entlang ihrer Ltogsachse 
sichert . 

18. RUckstaudoppelverschluB nach einem der Ansprilche 
1 bis 17, dadurch gekennzeichnet, dafl die 
Ausnehmungen (66, 66«,78) fUr die Lagerung der Welle (46) 
am GehMuse (10) oder am Deckel (50) die gleichen Abmessun- 
gen haben und gleiche Dichtungslager (76, 76») darin auf- 
genommen sind* 
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19. RUckstaudoppelverschlufl nach Anspruch 16, da- 
durch gekennzeichnet.dafldie Arretier- 
rasten (86) *Ur den Handgriff (48) an beiden Seiten des 
Deckels (50) an einander entsprechenden Stelien angeord- 
net slnd. 
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RUckstaudoppelverschluB 



Beach, reibun 



Die Erfindung betrifft einen RUckstaudoppelver- 
schluB mit einem mit Deckel verschlieBbaren Gehause, 
in dem hintereinander zwei RUckstauklappen gelagert 
sind, von denen Jede ein starres Mittelteil und eine 
5 ringfdrmige Randdichtung aus elastomerem Material auf- 
weist, sich in Durchf luBrichtung <5ffnet und in RUck- 
staurichtung durch ihr Eigengewioht gegen einen als 
Gehausestufe ausgebildeten Klappensitz anliegt, sowie 
mit einem von der RUckstauseite her auf das starre 
10 Mitteilteil der einen Klappe einwirkenden, von auBen 
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betatigbaren Arretierorgan zum Kestlegen der Klappe 
in der Schlieflstellung. Bei bekannten RUckstau- 
doppelverschlUssen dieser Art werden die Klappen 
normalerweise mit aufwendigen Gelenkaufhangungen 
in ihrem Gehause aufgehangt. Femer werden teil- 
weise separate Dichtungen oder Dichtungstrager 
fUr die Klappen zum Abdichten des Sitzes verwen- 
det. Auch die Schlieflmechanik fUr das von auBen 
betStigbare Arretierorgan, welc normalerweise 
Spindeln oder Knebel od. dgl. enthSlt, 1st rela- 
tiv aufwendig und bringt Schwierigkeiten mit der 
Abdichtung der Lagerung mit sich. 

Der Erfindung liegt deshalb die Aufgabe zu- 
grunde, einen RUckstaudoppelverschlufl zu schaffen, , 
der mit einer relativ geringen Anzahl von konstruk- 
tiv einfachen Bauteilen auskoaunt und dadurch einfach 
zu montieren ist, wobei der GefSlleverlust mBglichst 
gering sein sollte. Auch die Abmessungen des RUck- 
staudoppelverschlusses in der BauhShe sollen mSglichs 
gering sein, was vor allem bedeutet, dafl der Platz- 
bedarf fUr die Lagerung der RUckstauklappen und des 
Arretierorgans mogllchst gering sein soil. 

Diese Aufgabe wird erfindungsgetnMB bei einem RUck- 
staudoppelverschlufl der eingangs genannten Art dadurc: 
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gelBst, daO die aus Flachmaterial bestehende Rand- 
dichtung Jeder klappe in ihrem oberen Bereich ein- 
sttickig Uber einen als Scharnier virkenden Verbin- 

dungsabschnitt mit einem in Klappenebene beidseitig 

i 

vorspringenden Verankerungsteil zusammenhtagt , der 
als Lagerung fUr die Klappe in eine Aufnahme im 
Deckel Oder GehMuse eingefUgt und durch einen Ansatz 
des Deckels am GehSuse festgelegt ist p und dafl das 
Arretierorgan als Schwenkhebel mit im Abstand Uber 
dem Klappenscharnier verlaufender horizontaler Welle 
ausgebildet ist, die am GehSuse Oder am Deckel in 
Ausnehmungen gelagert und durch das Zusammenwirken 
von GehSuse und Deckel gesichert ist f wobei sie min- 
destens in der einen Ausnehmung durch ein als Dichtung 
ausgebildetes Lager gehalten und durch dieses Lager 
nach aufien gefllhrt ist f wo sie einen Handgriff aufweist. 

Durch diese erf indungsgemSBe LBsung ist ein RUck- 
stauverschlufl geschaffen, welcher ohne komplizierte 
aufwendige Scharniere auskommt und somit mit einer re- 
lativ geringen Anzahl von konstruktiv einfachen und 
in Material und Herstellung billigen Bauteilen aus- 
kommt, welche sehr einfach montiert werden ktfnnen. 
Da die Klappenscharniere gebildet werden durch einen 
Teil der Randdichtung, nehmen diese Scharniere sehr 
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wenig Platz weg, so dafi die BauhShe dadurch nicht 
negativ beeinfluflt wird. Das gleiche gilt fUr die 
horizontal verlaufende, am GehMuse Oder am Deckel mit " 
Dichtungslagern gelagerte Welle des 3chwenkhebels. Dure! 
diese horizontale Anordnung wird wiederum die BauhShe- 
gering gehalten. 

Vorteilhafterweise kann das Verankerungsteil flir 
die RUckschlagklappen e; t -der ein die Randdichtung 
umgebender Ring, der rorzugsweise eine U-f5nnige Auflen- 
kontur hat, oder ein oberhalb der Randdichtung ange- 
ordneter horizontaler Steg sein. 

Dabei ist die Aufnahme fUr das Verankerungsteil ent- 
weder eine im wesentlichen U-fBrmige Nut im Gehause ' 
Oder eine EinhSngeleiste, seitliche Aufnahmetaschew 
oder eine Ausnehmung im Deckelansatz, durch welchen 
das Verankerungsteil am GehSuse Jestgelegt wird. 

Damit die RUckschlagklappen auch in unbelastetem 
Zustande leicht gegen den IQappensitz anliegen, ist 
der Klappensitz leicht zur Lotrechten geneigt angeordne 
Ferner kann das Verankerungsteil leicht zur Anschlags- ' 
ebene geneigt angeordnet sein, so daB die Klappe durch 
die Elastizitat des Flachmaterials mit geringem Druck 
an ihren Sitz angepreGt wird. Dies kann auch erreicht 
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werden durch eine keilfdrmige Ausgestaltung des 
Freirauras zwischen ; AndriickflMche und Deckelansatz. 
Dies 1st allerdings nur moglich, wenn der Deckel 
in LSngsrichtung des GehSuses fixiert ist. 

Besonders vorteilhaft ist es, wenn die Ausnehmung 
und das darin auf genoramene Dichtungslager fur die 
Welle des Arretierorgans eine U-forraige Innen- bzw. 
AuOenkontur hat. Dadurch wird gleichzeitig mit der 
Dichtwirkung nach auflen auch eine Dichtwirkung gegen 
die Deckeldichtung erreicht. Besonders vorteilhaft 
ist es dabei, wenn der auGerhalb des Gehauses ange- 
ordnete HandgrLff des Schwenkhebels und der auSerhalb 
des GehSuses verlaufende Teil der Lagerungswelle des 
Schwenkhebels einen geringeren Durchnesser haben als 
die innerhalb des Gehauses verlaufende Lagerwelle, 
damit das Dichtungslager von auflen auf die Welle auf- 
geschoben werden kann. 

Zum Festhalten des Schwenkhebels in seiner Sperr- 
position sind vorteilhafterweise Hasten auf der Auflen- 
seite des Deckels oder des Gehauses angeordnet. Auch 
Rasten fur das Festhalten des Schwenkhebels in der 
Offenstellung kSnnen vorteilhaft sein. 

V/enn vorteilhafterweise die Ausnehmungen fur die ^ 
Lagerung der Welle am Cehause oder am Deckel beide 
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die gleichen Abmessungen haben und identische Dichtungs- 
lager darin aufgenommen sind, kann der Deckel und das 
GehSuse (durch Wechselteile in den Spritzformen) in 
Links- oder RechtsausfUhrung hergestellt werden.' In 
diesem Falls sind vorteilhaf terweise auf beiden Seiten - 
des Deckels bzw. des Gehauses an einander entsprechenden 
Stellen Arretierrasten fUr den Handgriff des Schwenk- 
"hebels vorgesehen. 

An der Klappe und dem Arretierorgan kQnnen mitein- 
ander zusammenvirkende Mittel vorgesehen sein. zum Ab- 
heben der Xlappe von ihrem Sitz. Diese Mittel' kOnnen 
v v orteilhafterw*ise ein Haken am Ende des Arretierorgans 
una: ein Xnipser oder Haken am starren I-Uttelteil der 
Klappen sein. In Schlieflstellung der Klap- e hintergreift 
Haken am Arretierorgan den Xnipser an der Xlappe und • 
beim Offnen der Xlappe nimmt aufgrund der oberhalb der 
Schwenkachse der Xlappe angeordneten Schwenkachse des 
Arretierhebels der Haken am Arretierorgan einen ande- 
ren Veg als der Xnipser oder Haken an der Xlappe. Da- 
durch losen sich Haken und Xnipser beia Sffnan der Xlappe 
selbstandig. 



Um eine seitliche Verschiebung entlang der Langsachse 
der Lagerwelle des Schwenkhebels zu verhindern, weist die 
Welle innerhalb des Gehauses zwischen Dichtungs lager und 
25 dem Deckelansatz, der das Verankerungstell der Xlappe 
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festlegt, einen Bund auf, der durch das Dichtungslager 
bzw. die Gebfiudewlandung und den Deckelansatz an seiner 
Stelle gehalten wird. 

Durch die Erfindung ist ein RUckstaudoppelverschlu,? 
geschaffen, der mit konstruktiv sehr einfachen Mittein 
billig herstellbar ist, 

We'nn vorteilhafterweise sowohl die Klappen als 
auch der Arret ierhebel im Deckel eingefUgt bzw. gel-*- 
gert sind, so kann der Deckel mit alien beweglichen 
Teilen des Rilckstaudoppelverschlusses zusammen ein- bzw. 
ausgebaut werden. Dadurch ist die Montage welter ver- 
einfacht und zudem ist die Reinigungsf Shigkeit erheb- 
lich erhoht, da gleichzeitig alle Telle voneinander 
entfernt werden und somit der Zugriff wesentlich ver- 
bessert ist. 

Im folgenden wird die Erfindung anhand von AusfUh- 
rungsbeispielen unter Bezugnahme auf die Figuren nMher 
beschrieben. Es zeigen: 

Fig. 1 einen seitlichen Querschnitt einer bevorzugten 
Au s f lihrung s f orm ; 

Fig. 2 eine perspektivische, teilweise Weggebrochene 
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Ansicht einer weiteren AusfUhrungsf orm; 

Pig. 3 eine Draufslcht auf eine RUckstauklappe 
mit Dichtfiache und U-fBrmigem Ver.nkerungsteil; 

Pig. 4 eine geschnittene Teilansicht des RUck- 
atauverschlusses, welche die Festlegung des Veranke- 
w rungsteils zeigt; 

Fig. 5 eine Schnittansicht einer bevorzugten Aus- 
fUhrungsf orm des Riickstauverschlusses; 

Fig. 6 eine Detailansicht der Lagerausnehmungen fUr 
die Welle des Arretierhebels; 

Fig. 7 eine Schnittansicht zur Erlauterung einer 
bevorzugten Form der Festlegung des Verankerungsteils 
der Klappe; 

Pig. 8 eine Teilansicht einer weiteren erfindungsge- 
maflen AusfUhrungsf orm des Verschlusses; 

Fig. 9 eine Teilansicht des Deckels mit den Arretier- 
rasten filr den Schwenkhebel ; 

- 8 - 
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Fig. 10 sine tellweise Schnittansicht ein«r wei- 
teren Ausfiihrungsform, bei der das Arretierorgan ia 
Deckel gelagert ist; und 

Fig. 11 einen Schnitt entlang der Schnittlinie XI-XI 
der Fig. 10. 



Der in Fig. 1 gezeigte RUckstaudoppelverschluB be- 
steht aus einem CehMuse 10, welches mit e<- ^Stutzen 
12 verbunden ist, der an eine Entwasserungsleitung, z.3. 
eines Gebaudes, angeschlossen werden kann. Auf der an- 
deren Seite des Geniuses 10 ist ein Ablaufstutzen 14 
gezeigt, durch den das Abwasser wieder ablaufen kann. 
Das Cehause des Verschlusses ist durch zwei Klappen 20 
•~nd 22 und die Schottwand 64 in zwe i Kaanern 16 und 13 
auf^eteilt. Die Klappen 20 und 22 sind an der Cbersci- 
te des Censuses schwenkbar gelagert auf eine Weise. 
die im-folgenden noch beschrieben werden wird. 

In Schlieflstellung liegen die Klappen 20 und 22 an 
Cehausestufen 15 und 17 und der Schottwand 64 bzw. der 
EndflSche des CehSuses 10 an. 

Wenn Abwasser in das Gehause 10 einlauft, so werden 
nacheinander die Klappen 20 und 22 unter dem Druck des 
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Flieflt kein Abwasser mehr zu, so fallen die RUckstau- 
klappen aufgrund ihres Eigengewichts wieder herunter auf- 
ihren Klappensitz 15, 64, 17. Darait die Klappen nit eineir. 
gewissen Druck auf ihrem Klappensitz aufliegen, ist in. 
Fie. 1 der Klappensitz leicht zur Vertikalen geneigt. Die 
erste Klappe 20 ist zusStzlich durch ein Gewicht 51 besch 
' das von einera unteren Haken 53 und einem oberen Knipser 4 
Kehalten wird. 

Im Falle eines RUckstaus des Abwassers, d.h. eines 
Abwasserflusses in Tig. 1 von rechts nach links, werden 
durch den Druck des zyf lieflenden Wassers die Klappen 22 
und 20 fest auf ihren S^tz gedrUckt, so dafl kein rUckge- 
stautes Abwasser liber den Stutzen 12 in die Abwasserlei- 
tung zuriickfliefien kann. 

Die Klappen 20 und 22 in Fig. 1 sind identisch aus- 
gestaltet. Sie bestehen jeweils aus einem starren Mittel- 
teil 23, 30, welches ein Kunststof f-Formteil ist und 
einen hinterschnittenen Kragen 32, 34 aufweist. Dieser 
Kragen 32, 34 wird hintergrif f en von einem entsprechend 
ausgeschnittenen Dichtungsteil, welches aus Flachmateii al 
aus' einem elastomeren Material besteht. Dieses Dich- 
tungsmaterial bildet im wesentlichen eine ringformige 
Randdichtung fUr das starre Mittelteil, welche sich in 
SchlieBstellung der Klappe auf den Klappensitz anschmiegt 
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und diesen unter Druck abdichtet. Die Randdichtung 24 bzw. 
26 weist in ihrem oberen Teil einen Scharnierbereich 
36, 38 auf , der den Ubergang zwischen Dichtungsteil 
xud Verankerungsteil des Flachmaterials bildet. Der 
oberhalb des Scharnierteiles 36, 38 liegende Teil des 
Flachmaterials 1st in der Ausftihrungsform von Fig. 1 
als St eg ausgebildet, der im wesentlichen die LMnge der 
Breite des GehMuses 10 hat und in seitlichen Aufnahme- 
taschen (nicht gezeigt) der Seitenwandung des GehMuses 
10 von oben eingeschoben ist. 

Dieser als Verankerungsteil dienende Steg wird in 
die Aufnahmetaschen eingehMngt, bevor der Deckel 50 auf 
dem GehMuse aufgebracht wire?. Die seitlichen Aufnahme- 
taschen im GehMuse haben den Zweck, das Verankerungs- 
teil und die daran hMngende Klappe 20 bzw. 22 am Ge- 
hMuse Srtlich zu fixieren. 

! .. 

Am Deckel 50 sind auf der Unterseite an geeigneter 
Stelle AnsMtze 40 und 42 vorgesehen, die beim Einbau 
des Deckels das Verankerungsteil fUr die Klappe tibergreifer 
und unter Druck als Klemmansatz sichern. 

Der Deckel 50, der Versteifungsrippen 56 auf weist, 
ist im eingebauten Zustand mit dem GehMuse 10 Uber die 
Dichtung 54 druckdicht verbunden. 
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Im Abstand Uber dera Klappenscharnier 36 der fest- 
legbaren Klappe 22 ist eine Welle 46 horizontal ange- 
ordnet. Diese Welle ist in Fig, 1 am Gehause in Ausneh- 
mungen an der Seitenwand drehbar und dicht gelagert. 
An der schwenkbaren Welle 46 ist ein Arretierhebel 44, 
starr verbunden, der an seinem von der Welle 46 abge- 
wandten Ende einen Haken 47 aufweist. 

An der Welle 46 ist in dem Bereich, der auBer- 
halb des Gehauses 10 verlauft, ein Handgriff 48 befesti 
der zur Betatigung des Arretierhebels 44 von auflendien 
Wenn der Handgriff 43 in Fig. 1 nach oben bewegt wird, 
so schwenkt der Arretierhebel 44 in der Xanmer 19 des G 
houses 10 nach unten.und das Hakenteil 47 kommt in mech 
nischen Eingriff mit dem pilzf ormigen Knipserteil 49 * 
am starren Mittelteil 28 der Klappe 22. Venn der Hand- 
griff 48 durch geeignete Rasten am Deckel 50 in seiner 
SchlieBstellung arretiert wird, so ist gleichzeitig 
Uber den Arretierhebel 44 das starre Mittelteil 28 und 
damit die Klappe 22 in ihrer SchlieBstellung fixiert. 

Wenn sich der RUckstauverschluB in dieser Sperr- 
stellung befindet, so kann Uber eine Offnung 52 im 
Deckel 50 die Rammer 16 des RUckstauverschlusses mit 
Druck beaufschlagt werden, urn die Randdichtungen 24 und 
26 der Klappen 20 und 22 auf Dichtigkeit zu prUfen. 

- 12 - 
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Ferner kann durch das Versperren der Klappe 22 
Jeglicher Durchfiufl von Abwasser durch das Gehause 
10 verhindert werden. 

Venn der Arretierhebel 44 durch Betatigung des Hand- 
griffs 48 wleder aus seiner Schlieflstellung gebracht 
wird, so nimmt der Hakenteil 47, der den Knipserteil 49 
hintergreift, diesen Knipserteil mit und reiOt dadurch 
die Klappe 22 von ih? en Sitz 15, 64 ab, so dafl diese 
wieder freigangig ist. Im weiteren Verlauf der Schwenk- 
bewegung des Arretierhebels 44 im Gegenuhrzeigersinn in 
Fig. 1 lost sich der Hakenteil 47 vom Knopf 49 automat isch, 
da die Schwenkachse, d.h. die V/elle 46 des Arretierhebels 
44, schrSg oberhalb des Scharnierbereiches 36 der Klappe 
22 liegt, sc dafi Hakenteil 47 und Knipserteil 4g unter- 
schiedliche Schwenkwege haben. 

Dadurch ist es auf sehr einfache Weise mbglich, die 
eventuell durch aufgetretenen RUckstau festgesetzte Klappe 
22 von auSen wieder frei beweglich zu machen, d.h. ohne 
dafl der Deckel hierfUr geSffnet werden au3. 

Fig. 2 zeigt eine perspektivische Teilansicht einer 
anderen AusfUhrungsform des erfindungsgemiiOen RUckstau- 
verschlusses. In dieser AusfUhrungsform ist das starre 



Mittelteil 28 der Klappe 22 aufgenommen in einem 
Dichtungsring 24, der liber den Scharnierbereich 36 
mit einem Verankerungsteil 60 verbunden ist t welches 
eine U-f5rmige Auflenkontur hat und als Ring den Dicht- 
ring bzw. die Klappe umgibt. 

Das Verankerungsteil 60 ist in einer U-f5rmigen Nut 
angeordnet, die gebildet wird aus einem U-fbrmigen Steg 
62 und der Schottwand 64 bzw. der (in Fig. 2 nicht ge- 
zeigten) GehMusestufe 15. . 

Da das Verankerungsteil 60 mit dem Dichtring 24 der 
Klappe 22 einstUckig ausgebildet ist und das Verankerur 
teil 60 an der Schottwand 64, d.h. in der Anschlagebene 
der Klappe liegt, liegt auch automat isch die ringfornig 
Randdichtung der Klappe 22 genau in der Anschlagebene 
•und bedarf keiner weiteren Justierung. 

Am oberen Rand des Censuses 10 ist in Fig. 2 eine 
Ausnehmung 68 gezeigt, die zur Aufnahme einer U-f8rmige 
Lagerdichtung far die Welle 46 dient. Diese Ausnehmung 
verlauft in einem hinterschnittenen U-f Srmigen Kragen 6 
der einstUckig mit der Gehfiusewandung 10 gegossen oder 
gespritzt sein kann. 
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Fig. 7 zeigt in der Draufsicht noch einmal die 
Klappe 22 nit ihrem U-fbrmigen Verankerungsteil 60, 
welches beim Elnbau der Klappe von oben in die U-fornl- 
ge Nut von Fig. 2 eingeschoben wird. Der oberhalb und 
neben den Scharnierbereich 36 liegende Teil des Ver- 
ankerungsteils wird durch den am Deckel ausgeformten An- 
satz an der Schottwand 64 angepreflt und somit gegen Je- 
des Verschieben Oder Verrutschen gesichert. 

Fig. 4 zeigt eine besondere Ausgestaltungsfom 
dieses Xlemmansatzes 40 am Deckel 50. In diesem Falle 
ist das Verankerungsteil kein U-for=iiger Ring urn die 
Klappe hei-un, sondern nur ein horizontal verlaufender 
Steg 70, der Uber den Scharnierbereich 36 mit der Klappe 
22 verbunden ist. Beim Einbau der Klappe wird dieser 
Steg 70 auf zwei seitlichen EinhSngeleisten 72 an d*r 
Schottwand 64 eingehangt und dadurch positioniert. 3eim Anbau 
des Deckels 50 legt dann der Ansatz 40 das Verankerungs- 
teil 70 gegen die Schottwand 64 unverriickbar f es t. 

Dabei kann es von Vorteil sein, wenn der Ansatz 40 
auf seiner dem Verankerungsteil zugewandten Seite eine 
SchrSgflSche 74 hat, die eine von der Schottwand 64 ab- 
weichende Neigung aufweist. Dadurch wird auf das Veranke- 
rungsteil 70 eine Art Keilwirkung ausgeUbt, welche ein 



leichtes Andrlicken der Klappe auf ihren Sitz be- 
virkt. In diesem Falle muB der Deckel 50 gegen 
eine Verschiebung in LMngsrichtung des GehSuses 
unter Einwirkung des Einklemmena durch veitere An- 
sfitze gesichert sein. 

Es kann aber auch die Schottwand 64 
im Aufnahmebereich fUr das Verankerungsteil 70 steiler 
nach oben geneigt sein und der Ansatz 40 eine entsp. 
chend geneigte FISche 74 aufweisen, so daG das Veranke- 
rungsteil beim Einbau des Deckels "50 unter einem ande- 
ren Winkel festgelegt wird, als die Klappe selber. Da- 
durch kann aufgrund der leichten Verbiegung des Schar- 
nierteils 36 und der RUckstellkraft des elastomeren 
Materials bewirkt verden, daO die Klappe mit sanftem * 
Druck gegen ihren Sit2 angepreBt wird. 

Fig. 5 zeigt eine weitere Ausrllhrungsform des RUck- 
stauverschlusses. Fig. 5 1st eine Schnittansicht mit 
Blick entgegen der Abfluflrichtung bzw. in RUckstau- 
richtung. 



dieser AusfUhrungsform ist die Klappe 22 wiederum" 
das stegfBrmige Verankerungsteil 70 am GehSuse 
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festgelegt. In diesem Falle 1st das Verankerungsteil 
70 nicht auf zwei EinhSngeleisten 72, sondern in einer 
Nut 41 im Deckelansatz 40 festgelegt. Dies ist in Fig. 7 
genauer dargestellt. 

In Fig. 5 ist die Lagerung der Welle 46 des Arretier- 
hebels 44 genauer gezeigt. Die Welle ist beidseitig an 
der -CehSusewandung 10 gelagert. Auf der Seite, wo die 
Welle in den Handgriff 48 Ubergeht, ist sie liber eine 
in Fig. 6 genauer gezeigte U-fbrmige Lagerdichtuns 76 
in einer Ausnehmung 68 in der Gehausewandung 10 so ge- 
lagert, dan sie Uber den Handgriff 43 gedreht werden 
kann. Das Dlchtungslager 76 hat U-formige AuOenkontur 
und ist in einer entsprechenden Ausnehmung in Vorsprung 
66 angeordnet. Die Oberseite des U's steht etwas uber die 
Oberkante des GehSuses 10 vor und koramt beim Anbau des 
Deckels 50 in dichtendem Eingriff mit der Deckeldich- 
tung 54. 

Auf der anderen Seite ist die V/elle 43 mit einem 
Bund SO in einer Ausnehmung 78 in der Gehausewandung 
10 gelagert. 

Von besonderem Vorteil ist es, wenn die Lageraus- 
nehraungen 66 und 78 gleiche Abmessungen haben. Dann 
ist es namlich nbglich, beim Spritzgufi des Geh3uses 
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durch Austauschen von Wechselteilen in der Spritz- 
guBform nit im wesentlichen der gleichen SpritzguB- 
foro elne Rechts- und elne LinksausfUhrung des Ge- 
hauses bzw. ggf. auch des Deckels herzustellen. In 
einer spiegelsymmetrischen AusfUhrungsfort des RUck- * 
stauverschlusses von Fig. 5 ware dann der nach auflen 
verlaufende Teil der Welle 46 rechts angeordhet und 
< die Aufnahme 78 wUrde eine Offnung nach auflen aufwei- 
sen. 

Auf dem zum Handgriff zeigenden"Teil weist die 
Welle A6 einen Bund 82 auf. Dieser Bund 1st. derartig 
angeordnet, dafl er nach den Einbau der Welle zwischen 
der GehMusewandung bzw. deo Lager 66 und dem Deckel- 
ansatz 40 liegt. Auf diese Weise wird verhindert, daB ' 
sich die Welle 46 seitlich verschieben kann, da sie 
sonst gegen das Gehfiuse (links) bzw. den Deckelan- 
satz (rechts) stoflen wUrde. 

In Fig. 5 ist links am Deckel eine Raste 86 gezeigt, 
welche den Handgriff 48 des Arretierhebels 44 ggf. i n 
Schlleflstellung arretieren kann. Die gleiche Raste 86 
ist auf der rechten Seite des Deckels 50 angeordnet, fur 
den Fall, daB die spiegelsymmetrische Form des GehMuses 
10 verwendet werden soli. 
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Das Verankerungsteil 70 wird vor dem Anbau des 
Deckels 50 in die Nut 41 (Fig. 7) am Ansatz UO einge- 
legt und mit dem Deckel zusammen eingebaut. Beim Ein- 
bau legt sich das Verankerungsteil 70 gegen <*ie Schott- 
wand 6k und wird so zwischen Schottwand und Deckel- 
ansatz festgelegt. Dadurch kBnnen Klappe und Deckel ge- 
meinsam in einem StUck eingebaut werden. 

Fig. 8 zeigt eine weitere AusfUhrungsf orm des RUck- 
staudoppelverschlusses. In dieser AusfUhrungsf orm 1st 
wiederum das Verankerungsteil von Pig. 3 yerwendet, wel- 
ches von einer Nut aufgenommen wird, die durch den Steg 
62 und die Schottwand 64 bzw. die Cehausestufe 15 ge- 
oildet wird. 

Der Arretierhebel Uk dieser AusfUhrungsf orm hat ein 
Hakenende 47', welches etwas anders ausgefUhrt ist als 
die AusfUhrungsf orm von Pig. 1. Ebenso ist der Knopf 49 
in Fig. 1 ersetzt durch ein Hakenteil 49', welches 
mit dem Hakenteil 47' in Schlieflstellung des Hebels in 
Eingriff kommt. 

Fig. 9 zeigt den Deckel 50 mit seinen Arretierrasten 
86 und dem Handgriff 48 m Sperrstellung in Draufsicht. 

Fig. 10 zeigt eine weitere AusfUhrungsform der Er- 
findung. 
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In dieser AusfUhrungsfona tst die Lageraushehmung fUr 
die Welle 46 des Arretierhebels 44 im Deckel 50 des Ce- 
hHuses angeordnet. In der Ausnehmung 66' im Deckel 50 
1st eine Lagerdichtung 76 angeordnet, die im wesentlichen 
die gleiche U-Form hat wie in den vorangegangenen AusfUfi- 
rungsformen. 

, In der AusfUhrungsforo von Fig. 11, die partiell der 
von Fig. 10 entspricht, ist Ler der Welle 46 auch die 
Klappe 22 am Deckel gelagert. Dies geschieht in der 
AusfUhrungsform von Fig. 7 entsprechender Welse durch 
Vorsehen einer Nut Oder Ausnehmung 41 im Deckelansatz 40. 
Auf diese Weise ke5nnen Klappe, Deckel und Arretierorgan 
in einem Arbeitsgang am GehMuse 10 angebaut werden. 

Die Ausnehmungen fUr die Lagerdichtung 76 bzw. 76 • 
sind in dieser AusfUhrungsform auf beiden Seiten identlscl 
in ihren Abmessungen, so daB identische Dichtungslager 
darin untergebracht werden kBnnen. 

Es ist zu sehen, daO in dieser AusfUhrungsform, 
bei der die Welle im Deckel gelagert ist, nattirllch 
die Deckeldlchtung 54 unterhalb der Dichtungslager 
76 und 76' angeordnet sein mufl. Ansonsten virken die 
Dichtungslager 76 und 76- in gleicher Weise mit der Deckel 
dichtung 54 zusammen wie in den anderen AusfUhrungsf ormen. 
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) Winkolverdnderbares Kniestuck 

Winkelveranderbares Kniestuck mit nvei em Einlautstuck 
und ein Ablautstuek bildenden Gahausehalften. die an einer 
im Winkel lur Ac hie jeder Gahausehalfte geneigten Trenn- 
abene mit kreisrurtdan Flanschon anemander anliegen und 
verdrehbar miteinander verbunden sind. wobei mindestens 
•ina Gehiusehallte im wesentlichan rohrfdrmig mil einar tur 
Trennebene hin gerichteian Querschnntsan«eiierung aus- 
gebiidet ist. mit mindestens einar schwenkberen Ruck- 
schlagkiappe (12), die gegen ainen Klappensiu schlieSi und 
daran angeordnet ist. da& ihr Schwankbsrerch innerhalb der 
Quefschrtutserwfliterung entweder das Einlaufstucks (IJ 
oder das Ablaufstucks (2) liegt. 
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PatentansprUche 



1. WinkelverSnderbares KniestUck mit zvei, ein Ein- 

lauf stuck und ein Ablauf stuck bildenden GehSusehaif ten ( 
die an einer im Winkel zur Achse jeder Gehausehalf te ge- 
neigten Trennebene mit kreisrunden Flanschen aneinander 
5 anliegen und verdrehbar miteinander verbunden sind, wobei 
mindestens eine Gehiiuschaif te im vesentlichen rohrftJrmig mit 
einer zur Trennebene hin gerichteten Querschnittserweiterung 
ausgebildet ist, dadurch gekennzeichnet 
daB im KniestUck mindestens eine schwenkbare RUckschlag- 
10 klappe (12), die gegen einen Klappensitz schlieBt, derart 
angeordnet ist, daB der Schwenkbereich der Klappe innerhalb 
der Querschnittserweiterung entweder des Einlauf stucks (1) 
Oder des Ablaufstucks (2) liegt. 
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2. Kniestuck nach Anspruch 1 , dadurch g e k e n n - 
2eichnet, daQ die Klappe (12) in einem ringffSrmigen 
Klappentrager (10) schwenkbar angeordnet ist. 

3. Kniestuck nach Anspruch 1 , dadurch g e k e n n - 
2eichnet, daB die Klappe (12) mit dem aus flexiblem 
Kunststof fmaterial bestehenden Klappentrager (10) durch teil- 
weises Ausstanzen einstuckig ausgebildet ist. 

4. KniestQck nach Anspruch 1 , dadurch g e k e n n - 
zeichnet , dafl das EinlaufstUck (1) eine stufenartige 
Querschnittserweiterung zwischen einem Einlaufrohr (7) und 
einem anschlieBenden erweiterten Gehauseabschnitt (9) auf- 
weist, und dafl die Klappe (12) an der stuf enartigen Quer- 
schnittserweiterung angeordnet ist, an dieser als Klappen- 
sitz anliegt und sich in den erweiterten Gehauseabschnitt (9) 
des Einlauf stacks (1) hinein c-ffnet. 

5. Kniestiick nach Anspruch 1 , dadurch g e k e n n - 
zeichnet , dafi die Klappe (22) in der Trennebene (8) 
des Kniestucks angeordnet ist und sich in die Querschnitts- 
erweiterung des Ablaufstucks hinein offnet. 

6. Kniestuck nach Anspruch 2 , dadurch g e k e n n - 
zeichnet , daB der Klappentrager (10) mittels eines 
in den erweiterten GehSuseteil (9) des Einlauf stUcks (1) ein- 
gesetzten rohrfSrmigen DruckstUcks (13) in Anlage an einer 
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Ringschulter des KniestUcks oder an einem zweiten Druck- 
stuck (24) in Anlage gehalten und dadurch fixiert ist. 

7. Kniestuck nach Anspruch 6 , dadurch g e k e n n - 
2 e i c h n e t , dafi das Oder jedes DruckstUck {13, 24) 
-it einem Flansch (19, 19 ., in der Trennebene (8) 2Wischen 
die Flansche (18) des Einlauf stucks (1, 15 ) und Ablauf- 
stUcks (2, 15) greift. 

8. Kniestuck nach Anspruch 1 , dadurch g e k e n n - 
z e i c h n e t , da6 im Kniestuck zwei RUckschlagklappen 
(12, 22) angeordnet sind, von denen die eine (12) im Einlauf- 
stuck an der EinmUndung von dessen Einlaufrohr (7) und die 
andere (22) in der Trennebene (8) zwischen EinlaufstUck und 
Ablauf stuck liegt. 

9. Kniestuck nach Anspruch 6 , dadurch g e k e n n - 
2 e i c h n e t, daB die Klappentrager (10, 23) beider 
Klappen (12, 22) durch ein im EinlaufstUck eingesetztes 
rohrfermiges DruckstUck (13) fixiert sind, an dem auch ein 
Klappensitz fur die in der Trennebene (8) liegende Klap- 
pe (22) ausgebildet ist. 

10. KniestUck nach Anspruch 1 , 2 und 3 , dadurch g e - 
k e n n z e i c h n e t , dafi das DruckstUck (13) rohr- 
formig konzentrisch im EinlaufstUck (1) sitzt und in der 
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Trennebene (8) biindig an der Stirnfiache des Ablauf- 
stiicks (2) anliegt, wobei der Innendurchmesser des Ab- 
laufstiicks (2) gleich dem Innendurchmesser des Druck- 
stiicks (13) und um die doppelte Wandstarke des Druck- 
5 stttcks kleiner als der Innendurchmesser des Einlauf- 
stiicks (1) ist. 

1 1 . Kniestiick nach Anspruch 1 bis 5 , dadurch g e - 
kennzeichnet , da6 das Einlauf stuck und das 
Ablauf stuck als identische Rohrabschnitte (15) ausgebildet 

10 sind. 

12. Kniestiick nach Anspruch 10 , dadurch g e k e n n * 
zeichnet , daB im Ablaufstiick ein zweites Druck- 
stUck (24) angeordnet ist. 

13. KniestUck nach Anspruch 1 , dadurch g e k e n n - 
15 zeichnet, daB das Einlaufrohr (7) am Einlauf- 

stuck (1) mittig und das Ablauf rohr (14) am Ablaufstiick (2) 
exzentrisch angeordnet ist. 

14. Kniestiick nach Anspruch 1 , dadurch g e k e n n - 
ze ichnet , dafl die beiden Rohrabschnitte (1 und 2) 

20 mit gerader Achse ausgebildet sind und die jeweiligen Ge- 
hause so dimension iert sind, daB die Klappe (12) bis zu 
einem Of f nungswinkel von 4 5° schwenken kann . 

- 4 - 
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15. KniestUck nach Anspruch l , dadurch g e k e n n 

z e i c h n e t , daB die beiden Rohrabschnitte (26, 27) 
eine KrUmmerf orm aufweisen. 



16. KniestUck nach Anspruch 14 , dadurch g e k e n n 
z e i c h n e t , daB das Einlauf stuck (26) rait einer Ta- 
sche (34) zur Aufnahme der Klappe (32) im geoffneten Zu- 
stand versehen ist. 

17. KniestUck nach Anspruch 14 , dadurch g e k e n n 
z e i c h n e t , daB die Klappe (32) in ihrer SchlieBlage 
mittels eines Hebelarmes (33) feststellbar ist. 

18. Kniestiick nach Anspruch 14 , dadurch g e k e n n ■ 

z e i c h n e t , daB die Klappe ( 32) von Hand betatigbar 
ist. 

19. Kniestiick nach Anspruch 17 oder 18, dadurch g e - 
* e n n z e i c h n e t , dafl der Hebelarm (33) eine Dreh- 
achse (31) aufweist, die in der Trennebene (8) nach auBen 
abdichtend gelagert ist. 
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Beschreibung 

Die Erfindung betrifft ein winkelveranderbares Knie- 
stiick mit 2wei, ein Einlaufstuck und ein Ablaufstiick bil- 
denden GehSusehalf ten , die an einer im Winkel zur Achse 
jeder GehSusehalf te geneigten Trennebene mit kreisrunden 
5 Flanschen aneinander anliegen und verdrehbar miteinander 
verbunden sind, vobei mindestens eine Ceh21useha*lfte im vesentlichen 
rohrffirmig mit einer zur Trennebene hin gerichteten Quer- 
schnittserweiterung ausgebildet ist. 

Ein derartiges Kniestuck ist durch die DE-PS 27 33 571 
10 bekannt, und wird insbesondere in Verbindung mit Gehausen, 
wie AblSufen, Hebeanlagen, Reinigungsrohren u.dgl. ver- 
wendet. Durch die Anwendung eines Verstellknies bei solchen 

- 1 - 
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Armaturen kflnnen vorteilhaf terweise zwei vo „ drei M odellen 
eingespart werden. Bel vielen der vorstehend genannten 
Armaturen sind RUckfluBverhinderer notwendig, die zumeist 
entweder in, Einlauf, oder AbfluBrohr des Verstellknies an- 
geordnet sind. D.h., es 1st ein zusatzliches Bauteil er- 
forderlich, wodurch die Armatur verteuert wird. 

Aufgabe der Erfindung ist es, einen derartigen Riick- 
fluOverhinderer in einem Verstellknie der eingangs genannten 
Art zu integrieren, ohne die VersteUfunktion des Verstell- 
knies zu beeintrachtigen, wobei das Verhindern des RUck- 
flusses in jeder Stellung des Verstellknies gewahrleistet 
sein soil. 



Diese Aufgabe wird erf indungsgemafl gelbst durch ein 
winkelveriinderbarcs KnlestUck der eingangs genannten Art, 
das dadurch gekennzeichnet ist, dafi im Kniesttlck mindestens 
eine schwenkbare Riickschlagklappe , die gegen einen Klappen- 
sltz schlieB, derart angeordnet ist, daB der Schwenkbereich 
der Klappe lnnerhalb der Ouerschnittserweiterung entweder des 
Einlaufstucks Oder des Ablaufstucks liegt. ZweckmSBigerweise 
ist die Klappe in einem scheibenformigen Klappentrager 
angeordnet, der mittels eines insbesondere rohrfOrmigen 
DruckstUckes zwischen den Rohrabschnitten gehalten ist. 
Auf diese Weise kann die Klappe unabhangig von der Winkel- 



9 



34U077 



stellung des Kniestuckes immer so angeordnet werden, daB 
ihre gewiinschte Funktion einwandfrei gesichert ist. 

Weitere vorteilhafte Ausgestaltungen des erfindungs- 
gemSBen Kniestuckes sind den UnteransprUchen 4 bis 19 zu 
5 entnehmen. 

AusfUhrungsf or men der Erfindung werden anhand der 
folgenden Figuren im einzelnen beschrieben. Es zeigt : 



Fig. 1 eine Ausf Uhrungsf orm eines Kniestiickes in der 
und 2 

0'- und 90°-Stellung , in der Sei tenansicht im 
10 Schnitt; 



Fig. 3 einen Schnitt entlang der Schnittlinie III-III 
gem&B Fig. 1; 



Fig. 4 cine andere Ausf Uhrungsf orm eines Kniestiickes in 
bis 7 

0°- und 90°-Stellungen in der Seitenansicht im 
15 Schnitt; 



Fig. 8 eine weitere Ausf Uhrungsf orm eines Kniestuckes in 
bis 1 1 

0'- und 90°-Stellungen in der Seitenansicht im 
Schnitt; 



Fig. 12a eine weitere Ausf Uhrungsf orm eines Kniestuckes in 
und 12b 

20 der Seitenansicht im Schnitt und im Schnitt entlang 

der Schnittlinie B-B; 

- 3 - 



Fig. 12c eine Einzelheit im Schnitt entlang der Schnitt- 
linie C-C gemSB Fig. 12b; und 

Fig. 13a eine Abwandlung der Ausf uhrungsf orm gemSB der 
und 13b 

Fig. 12a und 12b. 

Die in den Figuren 1 - 3 gezeigte Ausf Uhrungsf orm 
eines KniestUckes besteht aus einem Einlaufstiick 1 und 
einem, mit diesem in einer Trennebene von 4 5° zur Achse 
des EinlaufstUckes 1 verbindbaren AblaufstUck 2. Einlauf- 
sttlck 1 und AblaufstUck 2 sind in ihrer um 45° 2ur Achse 
geneigten Trennebene 8 jeweils mit kreisringfSrmigen 
Flanschen 3 und 4 versehen und an diesen mitteis Schraub- 
klemmen 5 od.dgl. in beliebiger Drehstellung verbindbar, 
wobei zwischen den Flanschen 3 und 4 zweckmaBigerweise 
ein O-Ring 6 zur Dichtung vorgesehen ist. Das Einlauf- 
stUck 1 hat uin zuntriuch inUntlundcu Einlaufrohr 7 und hat, 
wie aus der Fig. 3 zu ersehen ist, in der Schnittebene 
III-III einen kreisftirmigen Querschnitt, der nach rechts 
in Fig. 1 und 2 derart senkrecht zur Zeichenebene zu einem 
ovalen Querschnitt erweitert ist, daB der Schnitt in der 
Trennebene 8 wieder kreisrund ist. In der Ebene III-III 
an der eine Innenschulter 7' bildenden MUndung des Einlauf- 
rohrcs 7 in den Gehausetcil 9 des EinlaufstUckes 1 befindet 
sich ein flach ringf drmiger Klappentrager 10 mit einer um 
die Drehachse 11 schwenkbaren Klappe 12, die beim SchlieBen 
gegen die Innenschulter 7' als Klappensitz anliegt. Der 
Klappentrager 10 ist in seiner Position an der Innenschulter 
des Einlauf stUcks 1 mitteis eines Druckstuckes 13 gehalten, 
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welches kon2entrisch zum Gehauseteil 9 ausgebildet ist und 
zwischen Einlauf- und Ablaufstiick festgespannt ist, indem 
es in der Trennebene 8 bttndig an der Stirnseite des Ablauf- 
sttickes 2 anliegt. Hierzu weist das Ablaufstiick 2 in der 
Trennebene 8 den gleichen Innendurchmesser wie das Druck- 
stiick 8 auf und hat somit einen kleineren Innendurchmesser 
als das Einlaufteil 1. Das Ablaufrohr 14 ist am Ablaufteil 2 
exzentrisch angesetzt, so daB,wie in der Fig. 2 zu sehen ist, 
in der 0°-Stellung kein Absatz entsteht. 

Das Gehauseteil 9 und entsprechend das Oruckstiick 13 

sind gegeniiber dem Durchmesser der Klappe 12, ins- 

besondere in der zur Zeichenebene senkrechten Richtung er- 

weitcrt, so daO die Klappe 12 ausreichend Platz fiir das 

12 ■ 

Schwenken in die 90 °-Stellung/hat . Die Klappe 12 kann am 
KlappentrSger 10 aus flexiblem Kunststoff material einstUckig 
durch teilweises Ausstanzen ausgebildet sein , wie Fig. 3 zeigt. 

Urn das Kniestiick fur eine Stellung 90° nach auf warts 
verwenden zu konnen, muB bei der in der Fig. 1 gezeigten 
Stellung nur der Klappentrager 10 um 180° gedreht eingebaut 
und das ganze Kniestiick ebenfalls um 180° gedreht werden, so 
dafi das Ablaufrohr 14 nach oben weist. Eine entsprechende 
Einbauart fiir die 0°-Stellung ist wegen des exzentrisch 
angeordneten Ablaufrohres 14 unzweckmaBig , da hierbei ein 
Stuf enanstieg des Wassers entstehen wiirde . 

Um die Formkosten fur ein winkelverstellbares Knie- 
stiick zu verringern, konnen Einlauf stuck und Ablaufstiick 
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auch identisch ausgebildet sein. Eine derartige AusfUh- 
rungsform ist in den Fig. 4-7 dargestellt. Der sowohl 
als EinlaufstUck als auch als Ablaufstiick zu verwendende 
Rohrabschnitt 15 hat ein mittig in den GehSuseteil 16 
miindendes Ein- bzw. Ablaufrohr 17. Der Gehauseteil 16 hat 
einen ovalen Querschnitt und eine im Winkel von 45° zur 
Rohrachse verlaufende Stirnseite mit einem kreisring- 
formigen Flansch 18. In dem einlauf seitigen Rohrabschnitt 1 
ist, wie bereits anhand der Fig. 1 - 3 beschrieben, ein 
Klappentrager 10 mit einer schwenkbaren RUckschlagklappe 12 
aufgenommen und mittels eines DruckstUckes 13, welches 
zwischen den beiden Rohrabschnitten 15, die an ihren 
Flanschcn 18 dicht miteinander verbunden sind, gehalten. 
Hierzu ist das DruckstUck 13 mit einem ringf ormigen , nach 
auBen vorspringenden Flansch 19 versehen, der 2wischen den 
Flanschen 18 der Rohrabschnitte 15, beispielsweise in da- 
filr vorgesehenen ringf ormigen Aussparungcn 20 aufgenommen 
ist. Zweckmafiigerweise tragt der Flansch 19 des Druckstttcks 
auch den Dichtring 6. Wie aus den Fig. 4 und 6 zu ersehen 
ist, ist bei dieser Aus ftihrungs form in beiden Lagen des 
Einlaufteils eine 0°-Stellung mbglich. 

Bei der in den Fig. 8-11 dargestell ten Ausflihrungs- 
form eines winkelverstellbaren Kniestucks sind zwei RUck- 
schlagklappen 12 und 22 vorgesehen und zwar eine Klappe 22 
in der Trennebene 8 des Kniestucks und die andere Klappe 12 
ihr vorgelagert im EinlaufstUck 15 an der Einmundung des 
Einlauf rohres. Die Klappen sind jeweils urn ihre Dreh- 
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achsen 11 und 21 schenkbar in ihren Klappentragern 10 und 23 
gelagert. Dabei kttnnen gemafl Fig. 8 die Drehachsen 11 un d 21 
auch auf verschiedenen Seiten liegen. Eine derartige Anordnum 
ist insbesondere als Riickf luflverhinderer fUr Abwasserhebean- 
lagen geeignet, bei denen eine nach oben abgehende Leitung 
vorhanden ist. In den Fig. 9 und 11 sind hierzu die Rechts- 
Links-Ausfiihrungen dargestellt. Damit die aus flexiblem 
Material bestehenden Klappen 12 und 22 dem Druck der in der 
Steigleitung stehenden Fliissigkeitssaule standhalten kttnnen, 
werden sie vorzugsweise mit einer Kunststof f platte (nicht 
dargestellt) versteift. Die beiden KlappentrSger 10 und 23 
werden mittels zweier Druckstiicke 13 und 24 in den beiden 
identisch ausgebildeten Rohrabschnitten 15 gehalten. 
Das im eingangsseitigen Rohrabschnitt 15 auf genontmene Druck- 
stilck 13 weist zusatzlich zu dem nach auBen ragenden Flansch 
19 einen nach innen ragenden Flansch 25 auf, an den der 
KlappentrSger 23 anliegt und der den Klappensitz ftir die 
Klappe 22 bildet. Das zweite Druckstilck 24 ist lediglich 
mit einem nach auflen ragenden Flansch 19* versehen, der 
ebenfalls am Klappentrager 23 anliegt. Da die Rohrabschnit- 
te 15 wiederum an ihren Flanschen 18 miteinander verbunden 
sind, sind die Druckstiicke 13, 24 mit ihren Flanschen 19, 19' 
dazwischen eingespannt und dadurch wird der Klappentrager 23 
zwischen den Druckstiicken 13, 24 und der Klappentrager 10 zwi 
schen dem Druckstilck 13 und der Schulter des Einlauf stticks 15 
f ixiert . 
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Das in der Fig. 12a, b, c ge2eigte Kniestuck besteht 
aus zwei gekrUmmten Rohren 26 und 27, die ebenfalls Uber 
Flansche 28 und 29 miteinander verbunden sind, wobei zwi- 
schen den Flanschen ein KlappentrSger 30 mit einer in der 
Trennebene liegenden, urn die Drehachse 31 schwenkbaren 
Klappe 32 befestigt ist. Die Klappe 32 ist von auflen Uber 
einen Hebel 33 von Hand zu ttffnen und zu schlieBen, wobei 
die Klappe 32 in der offenen Position in einer Tasche 34 
im EingangsstUck 26 aufgenommen ist. Der Hebel wird in der 
Offenstellung durch eine Raste 36 arretiert. 

Eine Abwandlung des in den Fig. 12a - 12c gezeigten 
Kniestiicks ist in den Fig. 13a und 13b gezeigt. Hierbei 
ist die Klappe 32 als RUckschlagklappe ausgebildet und kann 
nach oben frei schwenken. Diese RUckschlagf unktion kann 
durch Nachuntendriicken des Hebels 33 unterbunden werden, 
wobei eine SchlieBzunge 35 dann die Klappe 32 in der ge- 
schlossenen Position halt. Der Hebel hat hierfilr auch in 
der SchlieBstellung eine Raste. Im gedffneten Zustand be- 
findet sich die SchlieBzunge 35 in einer hierfiir vorgesehenen 
Tasche 34 des abf luBseitigen Rohrabschnittes . 
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Pure Water! A most important commodity today. 
Throughout the whole country, the whole world for that 
matter, great emphasis is being given to this precious 
natural resource. 

Who would ever dream thai water could become in short 
supply when generally it has alwavs been available in 
abundance. Who could conceive that modern man 
would pollute and contaminate his own drinking water 
supply to the point of necessitating stringent government 
controls and regulations in order to guarantee that our 
waters would not be destroyed totally and completely. 
It is difficult to imagine that rivers, streams, and lakes, large 
and small, could become so desecrated as to make them 
unfit for habitation by fish and plant life, to say nothing of 
the fact that these waters would be rendered totally 
unusable for human consumption. 

Laws and ordinances, rules and regulations, control 
agencies from federal, state and local levels, citizens 
groups, ecologisis. ecological activists and many others 



today are bringing their combined forces to bear on halting 
this despoiling of our most sacred commodity, water!! ' 
Since water is the "staff" of all life, the preservation of it 
must receive the full attention of every person. Our 
thoughts, energies and efforts must be brought to bear 
on solving the problem of water pollution and 
contamination. 

One way to deal with this problem is to attack it at its 
source, where pollution and contamination occur. Pre- 
vent polluted and contaminated waters from entering 
potable water supplies! Stop degraded waters from re- 
turning to drinkable waters! A device that is designed to 
do just that is called a BACKFLOW Preventer. This device 
prevents waters that have become contaminated from 
ever coming in contact with pure water supplies. 
The Backflow Preventer is not a new "gadget" recently 
devised to cope with a problem that seems to have de- 
veloped in recent times. This instrument, commonly re- 
ferred to as a cross-connection control device, has been 
available for many years, but has come into its own re- 
cently because 01 the accelerated water pollution 
problems or this generation. 

The Backflow Preventer actually has been around for 
many decades, perhaps since the early 1900 s. CLA-VAL 
COMPANY has produced Backflow Preventers since the 
1940's. Leading the way in water pollution prevention, 
Cla-Val Co. has revised and refined its cross-connection 
control devices which have evolved into todays proven 
and approved Backflow Preventers. 
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To better understand the problems which water pollution 
presents, let us consider what is meant by "cross- 
connection". 

A cross-connection is generally deiined a* a 
piping connection that allows j purr, sarc 
drinking wafer source to be phystcallv con- 
nected to a contaminated or polluted system 
or source. 

The contaminated or polluted fluids flow through these 
connections irom one* system to another and their direc- 
tion of flow will depend upon the pressure differential 
between the different systems. The contaminating sub- 
stances can "backflow" into the piping of the drinking 
water systems ineither of two ways. (1) By BACKPRESSURE, 
when the pressure in the non-potable system is greater 



than that in the drinking water system. 12) Bv BACKSI- 
PHONACE. when the pressure in the drinking water 
system becomes less than atmospheric due to a vacuum 
or partial vacuum in that system. 

Because certain systems, processes or facilities cannot he 
operated without a direct cross-connection, it becomes 
necessary to provide a positive means to prevent back- 
ilow of contaminated waters into |x>tahie water supplies. 
This is accomplished by isolating the jmtcntially haz- 
ardous system rrom the drinking water svsiem through 
the proper installation of an approved backflow preven- 
tion device. The "Clayton" Backflow Preventers illustrated 
on these pages have been engineered and designed to 
meet todays demanding requirements lor the control of 
cross-connections. 
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f Clayton Identification 


Device Description 


Appli 


Model RP-l gg^a, 

WgS> (2* through 31^1 

i^A, Model RP-2 
^^^^^3» 4' throutth 1-l. n 


The Clayton Model RP-1/RP-2 Reduced Pressure Backflow 
Preventer is designed to positively prevent contamina- 
tion of potable water supplies due to flow reversal 
caused by either back pressure or back-si phonage, and 
where high risk of contamination is present due to cross 
connections involving toxic substances. This is 
automatically accomplished by reducing the pressure 
through the device by means of the "reduced pressure 
principle" This unit combines maximum protection 
against backflow with exceptionally low head loss 
characteristics. 

• U.L. Listed, sizes 2" through Iff! without shut-off valves 

• For Fire Service, OS&Y shut-off valves required 
(For detailed engineering data request Forms B-RP-1 
andE-RP-2.) 


1. Water service to indust; 

2. Water service to hospit- 

3. Lawn sprinkler systems. 

4. In high-rise buildings' w 

5. Steam boiler service \vi 
substances. 

6. Water supply connectu 
mortuaries, morgues, cl 

7. Air conditioning chill w. 

8. Steam table, sterilizers, 
degreasing equipment. 

9. Hydraulic elevators, se\ 
dye vats, laundry equip 

10. Swimming pools. 

11. Rre Protection Sprinkle 
additives. 


^ Model D ^1T** 
Model D-2 

*M* (3/4* through l-VTI •^fr*** 


The Clayton Model D/D-2 Double Check Valve Backflow 
Preventer provides a most reliable means of protection 
against intermediate degrees of contamination hazard, 
and should be installed where possible contaminants 
are found objectionable but not toxic The double check 
design meets most requirements where possible cross- 
connections may occur, where low head loss is critical. 

• U.L Listed, sizes 2" through 10^ without shut-off valves 

• For Fire Service, OS&Y shut-off valves required. 

(for detailed engineering information, request Forms E-D 
andE-D-2J 


1. Industrial plumbing syv 

2. Swimming Pools. 

3. Rre protection sprinkle 
additives. 

4. Condenser equipment 

5. Refrigeration equipmer 

6. Cold water supply to c 

7. Manufacturing plants w 
in use. 

8. Food processing equip 

9. Laundry equipment 

10. Irrigation systems wher 
in use. 

11. Multistory buildings. 

12. Vending machines 


Model 77 

12-V2" through 


The Model 27 Pressure-Type Vacuum Breaker is designed 
to prevent backflow of contaminated materials into 
potable water supply systems due to back-si phonage 
conditions. This unit can be installed where it is subject 
to continuous pressure but should not be placed in any 
installation where it would be subject to back pressures. 
(For detailed engineering data, request Form E-27.) 


1. Lawn Sprinkler System- 

2. Turf Irrigation lnstaliati< 

3. Water Supply Connect 
not subject to back prt 


Model 16 ' — 

- (1* through MTl ^ 

_x_. u 

Tk. i t- i . 


The Model 16 Double Check Detector is specifically 
designed tor use on fire protection system pipeline 
installations. The device protects potable water supplies 
from possible contamination through cross-connection 
to (ire service pipelines by preventing the return of 
"degraded fire system waters" into street supply mains 
which could happen when a fire department "pumper 
connects to the system. This unit is also used to detect 
leakape or unauthorized use or water from fire system 
lines, which useaRe is immediately registered on the low 
flow meter on the unit 

tfor detailed rn^tmnvinj; ininrmjium, rvquesl Form f - 
Model lb.) 


Use on fire protection ty 

1. Prevent backflow 

2. Detect unauthorized v 

3. Detect leakage in wet 

4. Detect loss of water fr 



The uses, applications, and needs lor cross-connection control devices are many and varied. For your case and convenience we 
have listed above some of Ihe numerous uses, together with typical application sketches, and the correct Clayton Backflow 



cations 



Typical Installation Illustrations 
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Closed Make-Up Tank with Pump and Vent 
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Pressure Steam Cooker 
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Hospitals, Public Buildings, Etc 
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Clayton Backflow Preventer Features: 

Positive operation • Cannot cause water hammer • Has no cavities to 
entrap foreign material • No internal or external weights • Has no sliding 
surfaces to gall or corrode • All internal parts are accessible from the top of 
the device without removing valve bodies from pipeline • All parts corrosion 
resistant • Low head loss at maximum flow rates • Meet requirements of 
major approval agencies • Test cocks on all models for testing convenience 
• Provides drip tight closure 



Clayton Backflow Preventers Approved By: 

Underwriters Ljborjtories Listed'® 

c j ■ < University of Southern California 

Foundation for Cross-Connection Control and Hydraulic Research 

American Water Works Association, Standard No. C506 

Ohio Environmental Protection Agency 
Divtsion of Engineering, Office of Public Water Supply 

o ut- LJ De ,P artment Health, Education and Welfare 

Public Health Service, Food and Drug Administration. U.S.A 

International Association of Plumbing and Mechanical Officials 

City of Los Angeles. California. Department of Building and Safety 

County of Orange. California, Department of Health 

County of Los Angeles, California. Department of Health Service 

The Commonwealth of Massachusetts. 
Department of Environmental Quality Engineering 

State of Michigan, Department of Labor, 
Plumbing Board, and Construction Code Commission 

State of New York. Department of Health, 
Bureau of Public Water Supply. Division of Sanitary Engineering 

City of Cincinnati. Ohio. Water Works 

State of Virginia, Department of Health 



For Further Information Contact 



BACKFLOW PREVENTER DIVISION 

P.O. Box 1325 
Newport Beach, California, U.S.A. 92663 

Phone (714) 548-2201 -Teles (>78429-C*Nc: ClAVALCO 

CLA-VAL CANADA LTD. 

P.O. Box 10 
Beamsville, Ontario, Canada LOR 1BO 



<: <^ '-v^w ?i':r.^T> Regional Factory Offices 

V* -» .i,..,>j'ji i Includes Kinjiima/ Warehouse) 

Z861 SO NOP n^' ll,inois -' Sj n Carlos, California -Newport Beach. California 
UP Holbrook. New York -Dallas, Texas 



Offices In Principle Cities 
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Protecting Potable Water Supplies with 
Low Head Loss, Reliable Operation, 
and Easy Serviceability 

The preservation of potable water supplies is necessary to 
the survival of every living thing. During the past 25 years 
Febco has designed and manufactured backflow prevention 
assemblies for just that purpose.-.backflow prevention 
assemblies which feature low head loss, reliable operation 
and easy serviceability. 

Febco's success in backflow prevention is the result of many 
years of technological and manufacturing experience. From 
Febco's earliest days experienced engineers have 
combined theory with practice to design and manufacture 
the widest line of top quality USC and ASSE approved 
backflow prevention assemblies. 

Febco's success is also the result of their interest in helping 
municipalities, engineers, architects, contractors, and the 
general public understand backflow prevention problems 
and the importance of utilizing backflow prevention 
assemblies to preserve our vanishing potable resources. 

Febco... with superior designs, a modem manufacturing 
facility, and a goal to keep our drinking water pure and 
clean... the way nature meant it to be! 



Backflow Prevention Assemblies: 
Why They Are Needed 

A cross connection control program protects the potable 
water supply from contaminents being introduced into the 
potable water system by backsiphonage or backpressure. 
Approved backflow prevention assemblies are necessary 
to protect the potable water from this contamination. 
Understanding backflow prevention assemblies and why 
they are used requires knowing what a cross connection is 
and why backflow can occur at a cross connection. 

CROSS CONNECTION: Any point on a water system 
where a polluting substance may come in contact with 
potable water. 

Examples: Any system piping that allows access to the 
potable water supply, any connected auxiliary water supply, 
submerged inlets, bypass arrangements, jumper 
connections, removable sections, swivel/changeover 
devices, temporary devices. 

BACKFLOW: The undesirable reversal of the flow of water 
or mixtures of water and other undesirable substances from 
any source (such as used water, industrial fluids, gasses, 
or any substance other than the intended potable water) 
into the distribution pipes of the potable water system. There 
are two types of backflow conditions: backpressure and 
backsiphonage. 



Backpressure: Occurs when the user system is at a higher 
pressure than the supply water system allowing undesirable 
substances to be "pushed" back into the potable water 
system. Causes can be booster pumps, potable water 
system connections for boilers, interconnections with other 
piping systems operating at higher pressures, or higher 
elevations in user systems such as highrise buildings. 




In Utah, raw irrigation water was pumped through a farm standby irrigation 
connects into over hall o) the entire town's potable water system. The 
standby connection was not protected with a backflow prevention device. 

Backsiphonage: Occurs when negative or reduced pressure 
exists in the supply piping allowing undesirable substances 
to be "drawn" into the potable water supply. Causes can 
be undersized supply piping, supply line breaks, reduced 
supply system pressure on the suction side of an on-line 
booster pump, or sudden upstream high demand. 




Broken domestic supply line causes backsiphonage from coniam r «ted 
water for domestic use. 

LOW HAZARD CROSS CONNECTION: Any point on a 
water supply system where a polluting substance may come 
in contact with potable water aesthetically affecting the 
taste, odor or appearance of the water, but non-hazarcicus 
. to health (non-toxic). 

HIGH HAZARD CROSS CONNECTION: Any point on 
a water supply system where a polluting substance may 
come in contact with potable water creating a health hazard, 
causing sickness or death (toxic). 

CONTINUOUS PRESSURE: In order to deliver water for 
immediate use most piping systems are continuously 
pressurized. Some backflow prevention assemblies cannot 
operate properly under continuous pressure. Check the 
chart to the right to determine where each assembly is 
applicable and under which conditions each can be used. 
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Rotable Water Supplies 
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Types of Hazards and Backflow Prevention Assemblies 



PRODUCT 
TYPE 



POSSIBLE 
BACKSIPHONAGE 



POSSIBLE 
BACKPRESSURE 



CONTINUOUS 
PRESSURE 



LOW 
HAZARD 



HIGH 
HAZARD 



Atmospheric 
Vacuum 
Breaker 



710 



710 



710* 



Pressure 
Vacuum 
Breaker 



T,„ »T 



7654775 




765" 4775 



7854775 




765" 4 775 



Double 
Cheek 




805Y 4 805YD* 



805Y&805YD" 




805Y4805YD" 



805Y4805YD* 



Double 
Check 
Detector 
Assembly 




Reduced 
Pressure and 
Reduced 
Pressure 
Detector 
Assembly 



825Y&825YD" 



825Y4825YD" 



82SY4825YD 



825Y4825YD* 



825Y&825YD 



Dual Check 
and Double 
Check with 
Atmospheric 
Port 






81048150CAP 8104815DCAP 



8104815DCAP 



8104815OCAP 



' Consult local codes. ** Shown with optional shut-offs. 





PRODUCT ILLUSTRATION 


PAG 

NO. 


: 

PROOUCTTYPE 


cite 


TYPE OF 


TYPE Or APPLICATION 


APPROVALS, 

CLASSY., 
& LISTINGS 


MAXIM M 
WORKIt 3 
PRESSUr E 


X_*X 


5 


7iOA*mpMe 
Vacuum Breaker 


2" 


Hk^ Hazard 
Low Hazard 


Commercial <sehwsaher and 
svy*7 machines, lawn 
. eprt** systems, 


ASSE.CSA 
IAPMO Listed 
SBCCl.tfSC — 


150 PS 


5 


Hose Bibb 
Vacuum Qreekar 


*V 




cftsmicalvsta,X^ tanks, 
sttttratory sinks 






6 


765* Pressure 
Vacuum Breaker 


1V4MV4*. 

r 


High Hazard 
Low Hazard 
Continuous 
Pressure 


trvptam industrUl appticalions 
tor toxic or non-toxic protection, 
labaaiories. swirnrning poots. 
laundries, lawn sprinkler 
systems, dentist offices 


ASSE.CSA 
IAPMO Listed 
SBCCI.USC 


150 PSI 


7 


775 Pressure 
Vacuum Breaker 


r.4*.r. 
r.ior 


Hkj^i Hazard 
Low Hazard 
Continuous 
Pressure 


i>£erihouBtrieJepcfcations 

tor ttsic or non-toxic protection, 
Wnttonea, large irrigation 


MPMOUaksd 


ISO PS 








e 


aosrooubtaChftcfc 


V4*,r, 

1V4\2* 


Low Hazard 

Back Press. 

Continuous 
Pressure 


Irrigation systems, sprinkler 
systems, industrial in-ptant 
plumbing 


ASSE.CSA 
IAPMO Listed 
SBCCI.USC 


175PSI 


9 


MSYDOoubki Check 


r.r.io* 


low Hazard 
Possible 

Back Press. 
Continuous 

Prassure 


S^nnkier legation systerns, 
in sprinkler systems without 
ohemkal edditiw— 1 pn^yfryi 
o* Industrial plants. tv0ani 


ASSE.CSA 
IAPMO Listed 

S8CG USC 


175 PSI 


10 


806YD0COA0OUM 
Check Detector 
Assembly 


Bypass 
3*. 4". 6*. 
8M0" 


Low Hazard 
Possible 

Back Press. 
Continuous 

Pressure 


r "o v»*wf pipelines, Dw 
hazard service with metering ol 
unauthorized water usage 


ASSE.CSA 
USC. UL(D 
FM®.® 


175PSI 


tl 


825T Reduced 
Pmssure Assembly 


%M",iy«* 


High Hazard 
Potsibie 

Back Press. 
Comnuoue 

Pleasure 


sTdustrial plants, hospdats, 
srigaixyi.rricfgues.Doier 
teeds. monuanee. water Knee 
needing maximum prcsection. 
chemical ptanu 


ASSE.CSA 
IAPMO Listed 

SBCCLUSC 


175 PSI 


13 


825 YD Reduced 
Pressure Assembly 


2V*\3".4\ 
6',8M0* 


High Hazard 
Possible 

Back Press. 
Contnuous 

Pressure 


Industrial plants, hospitais. 
irrigation systems, morgues, 
rhortuaries. boiler feeds. 
ChernicaJ plants, fire sprinkler 
systems with chemical additives 


ASSE.USC. 
lAPMOUsted 
SBCCI.USC 
ULFMfJ).© 


175PSI 




15 


B26YD Reduced 
Pressure Detector 
Assembly 


2V.3". 
4" 


High Hazard 
Possible 

BacfcPreaa. 
Continuous 

Pressure 


Fire sprinkler pipelines, high 
hazard service with metering of 
unauthorized usage 


USC, UL, 
FM 


175 PSI 




B25YDRPDA 
Reduced Pressure 
Detector Aesembry 


6*.8\ 

10- 




Contact 
Factory 




16 


SiODuai Check 


v«*.nps 

meter conn 


Low Hazard 
Continuous 
Pressure 


Residential water service 


ASSE(VO. 

SBCCI 

CSA(VO 


175 PSI 




16 


815 Dual Check 
wtftAfnotphehc 

Port 




Low Hazard 
Continuous 
Presjure 


BoBer toed lines, norvtaabc 
tebcr s&ry eo^rjment 


ASSE Listed 

1012 

CSA 


175 PSI 












MISCELLANEOUS PRODUC 


:ts 








17 


3131 T Strainer 
3132^S*s*W 
3102 Strainer 


V»'-2* 

rv-ir 

2V4M2' 


NA 
NA 
NA - 
NA 


Installed before backflow 
preventers, control valves, 
meters, and other equipment 
to protect (hem from damage due to 
debns. dtfl. scale and other 
toreign material 




WSP250V 
WOC40DP3 

WSP300V 

WOG400PSI 

WSP125V 

W0G175P9 

WSP250V 

WOG400P5I 
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AGD-Y 
AGO* 


ZV-KT 


NA 
NA 


Air Gap Draw tor use woh Reduced 
Pressure Assemblies 




NA 



0 Consult the factory for special high temperature devices. £> UL/FM approved installations must include OS & Y gate verves 
<J> 2V4* no* applicable. © For temperatures in excess of 140? speoty-HW on model number. 
(D Epoxy coated internal. <3) 3* not applicable. 
* Shown with optional ball verve shut-cHs. 



HYDROSTATIC 
TEST 
PRESSURE 


TEMP. 
RANGE 


END DETAIL 


MAIN VALVE 
BODY 


MAINVALV! 
TRIM 


RELIEF 
: VALVE 
BODY & TRIM 


ELASTOMERS 


SPR1NGS/MISC. 


150 PSI 

1 


32T 
10110? 


Vfc*traug*r 
Threaded 

ANSIB2.1 
♦VANSIB2.4 


Bronze 

ASTMBS64-7B 


NA 


NA 


NA 


NA 


300 PSI 


32T 
to 180* 


tt" through 2* 

Threaded 

ANSIB2.1 


Bronze 

ASTMB584-78 


NA 


NA 


Seal Discs 

Nrtnle ASTM D-2000 


Stainless Steel 
300 Senes Spring 

Available wrth 


300 PS) 


32T 
to140T 


r-4'Ranged 

ANSJB16\24 
r-10* Flanged 
ANS1B16.1 


r-4'Bronza 
ASTMB584-78 
r-10* Ductile toon 

AOIM^OOD 


NA 
Bronzs 

AoTMBol 


NA 


Seat Discs 
NftwjASTMD^OOO 


Vacuum Braator 
Head; Bronzs 
ASTMB564-78 


350 PSI 


32"F 
to 14CF 
(Emerg.180') 


V*' through 2" 
Threaded 
ANSI 82. 1 


Bronze 

ASTMB564-78 


NA 


NA 


Seal Discs 
NrtnteASTM D-2000 


Stainless Steel 
300 Senes Spring 

Available with 

Ball Valves 




to 140? 


Ranged 
ANSIB1&1 


Ductrtetron 
ASTWA-538 
(Epoxy coated 
internal: 10-20 mil) 


Bronze 
ASTMB-61 


NA 


Seat Discs 

Nttnie ASTM D-2000 


Stainless Steel 
300 Sana* Spring 

Available with 

OS &Y Gales 


350 PSt • 


32T= 
to140T 


Flanged 
ANSIB161 


Ductile iron 
ASTMA-536 
(Epoxy coated 
internal) 


Bronze 
ASTMB-61 


NA 


Seat Discs 

nnnie Ao 1 M U-ZOuu 


Bypass meter: totatizing 
SzeH*iV«\ Sid 
BrzASTMB584-78 
Shut-off valves: OS &Y 
UL Listed 


350 PS* 


32T 
»140T 

© 

(Emerg.180*) 


V«' through 2* 

Threaded 

ANSIB2.1 


Bronze 

ASTMB564-78 


NA 


Bronze 
ASTMB564 
-78 


Seal Discs 
Name ASTM D-2000 
Oiaghragrm: N«f*e 
tatwc reinforced 


Starts** Steel 
300 Senas Spring 

Available wKh 
Baa Verves 


350 PSI 


32? 
to 140? 


2Wthroughl0* 

Flanged 

ANSIB16.1 


Ductile Iron 
ASTMA-536 
(Epoxy coated 
internal: 10-20 mil) 


Bronze 
ASTMB-61 


Bronze 
ASTMB-61 


Seal Discs: 

Nitrite ASTM D-2000 

Diaphragms: 

Nitrite-fabric reinforced 


Stainless steet 
300 Series Spring 

Available with 
OS &Y Gates 


350 PSi 


tOl40T 


Flanged 

ANSIB16.1 


Ductile Iron 
ASTMA-536 
(Epoxy coated 
internal: 10-20 mil) 


Bronze 
ASTMB-61 


Bronze 
ASTMA-536 


Sean Discs' 

Nitrile ASTM D-2000 

Diaphragms: 

Nitnie-fabnc reviftorced 


Bypass meter totalizing 
Size H*«V4*. Sid. 
BrzASTMB584-78 
Shu^vafvexOSiY 
UL Listed 


350 PSl 


32? 
10180? 


V«'&1" 

Threaded 

ANSIB2.1 


Bronze 

ASTM B564-78 


NA 


NA 


Nitrite ASTM D-2000 


Stainless Steel 
300 Series Spring 


350 PSI 


40? 

to2lO? 
£merg.2S0*) 


Union Connection 


Bronze 

ASTMB584-7B 


NA 


NA 


EMene Propylene 


Sovntess Steel 

Spring 




























HA 
NA 
NA 

NA 


NA 
NA 
NA 

NA 


Screwed 
Screwed 
Flanged 

Flanged 


Qan B Cast Iron 
ASTM V 126 
BrzASTMB-62 

CteesB Cast Iron 
ASTM A- 126 
Class B Cast iron 
ASTM B-126 


NA 
NA 
NA 
NA 


NA 
NA 
NA 

NA 


Stcone 

Silicone 
Nm Asbestos 

Non Asbestos 


Sizes: 

Standard screen: 
20-meshS.S. 
Optional screens avail. 
Sizes: 2V4"- 10' 
Std. screen: % M perl. 
6M2*:'Vper1 


NA 
NA 


NA 
NA 


VNPT 
2'NPT 


Bronze 
Bronze 


S.S. 

Fasteners 


NA 
NA 


NA 
NA 


NA 



Model 710 

Atmospheric Vacuum 
Breaker ( 1 / 2 " Thru 2") 

Febco's Model 710 atmospheric 
vacuum breaker provides positive 
protection against backsiphonage of 
impure water into the main supply in the 
event that pressure toss causes 
vacuum conditions. A floating poppet 
seals the air inlet when the unit is 
pressurized. When a backsiphonage 
condition occurs, the poppet drops to 
allow air to enter the downstream 
piping. At the same time the poppet 
shields the water inlet to prevent foreign 
materials from entering the upstream 
piping. Restoration of pressure (flow) 
lifts the poppet to seal the air inlet. 
Poppets in the Model 710 are molded 
plastic and are for use on cold water 
service. 

Model 710 SELECTION CRITERIA: 

• Medium hazard service. 

• No continuous pressure operation. 

• No possible backpressure. 
(Consult local codes.) 

Hose Bibb 
Vacuum Breaker 

The Hose Bibb Vacuum Breaker 
protects against backsiphonage 
through hose connections. While 
pressurized a disc seals the air inlet 
ports. At low pressure or under 
backsiphonage conditions a spring 
forces an opening. The unit is drainabte 
for freeze protection without removal. 

See page 3 for applicable approvals. 



Model 710 Flow Curves 

(Flow Curvet is ettapiithcd by The Twwning Libi, inc ) 



1 1 /4 




18 (GPM) 
(FPS) 



0 
15 
10 
5 
0 
15 
10 
5 5 
0 



24 (GPM) 
15 (FPS) 



• MM ■ !imi «•■• •< 





























(GPM) 
(FPS) 



60 (GPM) 
(FPS) 



2" § 




5 rra 

FLOW RATE (GPM and FPS) 



Features 

ANTVREMOVAL SET SCREWS 
ORAM FEATURE 




Features of the Model 71 0 



HEAVY DUTY BRONZE 
BOOKS AND BONNETS 



RESILIENT RUBBER 
POPPET DISCS are de* 
»gned tor povi(v« clo- 
sure. 




UOMTWEOHT 
VOUXDPLASTK 
POPPETS pr*i*rH tpri- 
taoe dumg nrni flow 



Model 765 
Pressure Vacuum 
Breaker Assembly 
( 1 / 2 " Thru 2") 

The Model 765 pressure vacuum 
breaker assembly is used to isolate 
entire industrial (non-potable) or 
irrigation tines from the potable water 
systems. It has the ability to withstand 
supply pressure for long periods and to 
prevent backf low of toxic and non-toxic 
water into the potable water system in 
backsiphonage conditions. 

The Model 765 consists of a bronze 
body with a double guided spring 
loaded check valve which closes tightly 
when the pressure of the device drops 
below 1 PSI or when zero flow occurs. 
The 765 also includes an air inlet port 
that opens to break a siphon when the 
pressure in the device drops to 1 PSI. 
There are two threaded gate valves and 
two test cocks. This device is not to be 
installed where backpressure may 
occur. 

• Reversible seat disc. 

Model 765 SELECTION CRITERIA: 

• High hazard service. 

• Continuous pressure operation. 

• No possible backpressure. 

See page 3 for applicable approvals. 



Model 765 Row Curves 

(Ftow Curves ai watxn^ed oy ma USC Foundation ty Cfot« Connecton Control and Mydf m»c ftwavcft) 



1 /2- 



3/ 4 - 



1 1 /4" 



1 1 / 2 " 




40 GO 

rm io 



100 120 <6PM) 
15 (FPS) 







w*CTC 


1% 















40 



s E§ 10 



120 



160 (GPM) 
15 (FPS) 



FLOW RATE (GPM FPS) 



Features of the Model 765 (%" thru 2") 




FULL PORT SHUTOFF 
VALVES p 



ALL BAONZE BODY pro- 
vtdM ouabMy and long 



* MALE EM06 am uMd on 
Via 765 lo rvOuoa ffnad 



>lodel 775 
3 ressure Vacuum 
Breaker Assembly 
3" Thru 10") 

he Model 775 pressure vacuum 
reaker assembly consists of two 
i dependency operating spring loaded 
heck valves with a vacuum breaker air 
tlet head mounted on the second 
heck and three testcocks. An infet 
ate valve and outlet gate valve 
omprise a complete serviceable 
ssembly. 

he 3" and 4" assemblies consist of two 
i line bronze bodies, covers and a 
acuum breaker head assembly, 
orrosion resistant internal parts are 
iandard. The 6* through 10" 
ssemblies consist of two independent 
f m pattern, ductile, spring loaded 
heck valves and one bronze body 
acuum breaker head. Internal epoxy 
sating is standard and all internal 
arts are corrosion and wear resistant, 
•ate valves supplied are flanged 
on-rising stem. The assemblies are 
ited to 1 50 PSI working pressure and 
ill withstand water temperatures of 
2'Fto 140°F. 

oth check valves and the vacuum 
reaker head are constructed so they 
an be serviced without removing the 
ssembly from the line. 

i the event of a backsiphonage 
ondition, the two check valves close 
id the vacuum breaker head air inlet 
pens, allowing air to be drawn into the 
ownstream piping, thus stopping 
acksiphonage of contaminated water. 
Reversible seat disc. 

Serviceable from the top of the 
assembly. 

lodel 775 SELECTION CRITERIA: 

• High hazard service. 

• Continuous pressure operation. 

• No possible backpressure. 

ee page 3 for applicable approvals, 
ontact Factory for st2es available. 



Model 775 Row Curves 

(Ftp* Cufvet at established by me USC Founomon for Cron Coonecion Control mg HyOfau'* Pesea>;r . 




Features of the Model 775 (3" thru 10") 




AVAILABLE WfTM PCSUEMT KATED WUT-OFFS. 



Model 805Y 
Double Check 
Backflow Prevention 
I Assembly ( 3 /4 M thru 2") 

The Model 805Y double check backflow 
prevention assembly consists of two 
independently operating check valves 
with an infet and outlet shut-off valve 
and four test cocks. Each check valve 
is a "Y" pattern, spring loaded, center 
guided, poppet type. In normal 
operation the check valves open with 
flow demand. During no-flow 
conditions, each check valve will hold 
1 PSI in the flow direction. 

The Model 805Y consists of a bronze 
txxJy with bronze caps. All internal 
parts are of corrosion resistant 
materials. 

All Model 805Y assemblies are 
constructed so that all internal parts 
can be serviced without removing the 
device from the line. These assemblies 
are rated to 175 PSI water working 
pressure and water temperatures from 
32°F to 14LTF. 

Standard features of the Febco Model 
S05Y include the " Y" body designed to 
insure (1) low head loss, (2) reliable 

^ operation, and (3) easy serviceability. 

Q • Reversible seat disc. 
• Low head loss. 

Model B05Y SELECTION CRITERIA: 

• Low hazard service. 

• Continuous pressure operation. 

• Possible backpressure. 

See page 3 for applicable approvals. 
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Model 805Y Flow Curves 

(Flow Cufves i» tstiatishea by me USC founaatgn for Croti Conxion Control ane Hyttrauhc Research) 



30(GPM) 
(FPS) 




VOTES: 



160 

10 15 
FLOW RATE (QPMaYtfFPS) 



240(GPM) 
(FPS) 



i * • to t.i m i 



MOVMG PARTS Of tie 
CENTER STEM GUIDED 
CHECKS ere out of me 
water now pam wruen re* 
duces me powit>irry of 
cttedt tout^g Alsome 
ou»ded surface on me 
o*c rotten m emeu. 
hMP«ng the possibdity of 
oMemcaJ borid-up 10 a 



Features of the Model 805Y ( 3 /T thru 2") 



CHECK VALVE CAPS 



CHECK OU©»*3 SUR- 
FACE is located »■ the 
cevceops tfanyprob- 



tf» guxtog surfaces. 
<h»ycenoeeasiryand 



100% FACTORY 
WATER TESTED IO pro- 
vide the mom consistent 
QuattynowrKlusiry. 



DENOTES TEST COOK LOCATION 




HEAVY DUTY BOOY 
DEStON wtm theh 
bronze body end cast 
Resiwamio damage 
caused by normal *v 
euiatcn and normal 
oparattfiQ oondxtots 



TheWORKHG PRES- 
SURE rung on me 
806Y« 175 PSI This 
ramg adds an add>- 
tonal 'safety factor' to 
help compensate tor 



prwaure otian axpari- 
' n water tys- 



PATTERN BODY DE- 



ngofcneeksM _ _ 
Sf"™"ofbme.«ivi 
NO SPECIAL TOOLS 
NEEDED 



Model 805YD 
Double Check 
Backflow Prevention 
Assy. (2 1 / 2 " thru 10") 

The Mode! 805 YD double check 
backflow prevention assembly (2W 
through 10") consists of internally 
epoxy coated ductile bodies and 
covers. The bodies are a "Y" pattern 
design incorporating two spring 
loaded, stainless steel, center guided 
check assemblies with bronze seat 
rings and stainless steel springs. 
Flanged inlet and outlet full port shut-off 
valves and four test cocks are included. 
All internal parts are of corrosion 
resistant materials. 

In normal operation the check valves 
open with flow demand. During no-flow 
conditions, each check valve will hold 
1 PSI in the flow direction. End 
connections are flanged. 

All Model 805YD assemblies are 
constructed so that all internal pans 
can be serviced without removing the 
assembly from the line. These 
assemblies are rated to 175 PSI water 
working pressure and water 
temperatures from 32°F to 140"F. 

• Ductile iron bodies. 

• DuraCheck stainless steel check 
assembly. 

• OS & Y gate varvea on all UL/FM 
assemblies. 

• Reversible seat discs. 

• Resilient seated shut-offs available 
upon request. 

See page 3 for applicable approvals. 



Model 805 YD SELECTION CRITERIA: 

• Low hazard service. 

• Continuous pressure operation. 

• Possible backpressure. 

Mode! 805YD Flow Curves 

(Flow Curves as «i abashed by the USC Foundation tor Cross Connection Control and Hyorau' : • -s«arefi) 



300 (GPM) 
(FPS) 



400 (GPM) 
(FPS) 



6" 



8" 



10" 1 




400 



SOO 1200 1600 2000 

5 CCD 

ROW RATE (OPM and FPS) 
W?afcjS?ie wmt tar hat* tm a 



2400 (GPM) 
10 (FPS) 



i 



UOKTWE10HT, 
DURABLE DURACAST 
DUCTILE RON BODY 



Features of the Model 805YD 
(2W thru 10") 



TtwWORMNO 
PRESSURE RATWG 
ent»a06VDal75PSI 
Tra» rmng adds «n 




' AVAILABLE WTTM RESUEMT SEATED WUTOPFt. 



COertS TtST 00OX LOCATION 



Modsl 806YD DCDA 
Double Check 
Detector Assembly 
(3 n thru 10") 

The Model 806YD DCDA Assembly prevents 
lamination of potable water by backflow 
from me fire protection system and detects 
teaks and unauthorized water uses. 
The Model 806YD main line unit consists of two 
dependent. "V type spring loaded ductile 
check valves, two shut-off valves and four test 
flicks The spring loaded, stainless steel center 
aSded checks with soft elastomer discs provide 
Sto tight closure against backflow. The "Y 
uoern valve design provides low pressure loss 
Mte high flow rates. The shut-off valves are 
OSA Y type, UL listed for fireline service. 
The bypass line assembly consists of a water 
meter in series with a double check valve. The 
ircter i< a total type with accurate registration 
between 1 and 20 GPM flow rates. The double 
check consists of two independently acting 
spring loaded, center guided check valves. The 
static pressure drop across both checks is 
approximately 2 PSI less than the mainline 
check valves. 

All flow up to approximately 5 GPM is through 
the bypass line. Above this flow rate the mam 
tine chec k valves begin to open and flow occurs 
through :ne main line and the bypass line. This 
■ operation at low flow rates is accomplished by 
designing the differential pressure drop across 
the bypass double check valve to be slightly 
less than the main line double check valve. 
Therefore the mainline check valve remains 
closed so that any flow through the fire line 
system is registered by the bypass meter. 

• DuraCheck stainless steel check assembly. 

• OS & Y gate valves are standard. 

• Ductile iron bodies. 

• Reversible seat discs. 

Model B06 YD DCDA SELECTION CRITERIA: 

• Low hazard service. 

• Continuous pressure operation. 

• PossiDie backpressure. 




See page 3 for applicable approvals. 



Model 806YD DCDA Flow Curves 

(FiowC^ve. •> ewaouir** by me USC Foundation lot 
Cross Connection Contra and Hydfuhc Rewch) 




1000 



5 10 
FLOW RATE <OPM«idFPS) 



4000 (GPM) 
15 (FPS) q 



Features of the Model 806 YD DCDA <3" thru 10") 



UQKTWEKS-rr. 
DURABLE DUAACAST 

oucnm m on body 

OESttN wf" iwn*l 
«pvy cocbr 3. Rosaanl 



•MONO LOADED CEN- 
TER OUOEO CHECKS 



ThtDURACHEOK ALL 
8TAf*£SS STEEL 
CHECK ASSEMBLY 
nmms corroMjn, 



SIMPLE SERVICE PRO- 
CEDURES • -mem* 
ptni on m»ir it* and by- 
pass ooude checks «e 
««vic«ftDienfane 

O DENOTES TEST COOK LOCATION 
• AVAILABLE WITH REStUEMT SEATED ( 




I A Y QATES. 
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Model 825Y Reduced 
Prevention Assembly 

The Model 825Y reduced pressure 
backflow prevention assembly consists 
of two independently operating, center 
guided, spring loaded, "Y" pattern 
check valves and one hydraulically 
dependent differential relief valve. The 
assembly automatically reduces the 
pressure in the "zone" between the 
check valves to at least 5 PSI lower than 
the inlet pressure. 

rf the differential between upstream and 
the zone of the unit drops to 2 PSI, the 
differential relief valve will open and 



Pressure Backflow 
( 3 /4 M Thru 2") 

maintain the proper differential. 

Standard features of the Model 825Y 
include the "Y" body design for low 
pressure loss, reliable operation, and 
easy serviceability. At the typical 
design flow rates of 0 to 7.5 feet per 
second the 825Y has one of the lowest 
head losses in the industry. 

Febco publishes flow charts obtained 
from independent laboratories. 

The elementary yet efficient design of 
the Model 825Y provides consistent 



operation in the harshest water 
environments. 

Operational water tests are performed 
on 1 00% of the 825Y assemblies before 
delivery to the field. 

• Low head loss. 

• Reversible seat discs. 

• Replaceable relief valve seat ring. 

• Available with air gap drain. 

Model 625Y SELECTION CRITERIA: 

• High hazard service. 

• Continuous pressure operation. 

• Possible backpressure. 

See page 3 for applicable approvals. 



Features of the Model 825Y (%" thru 2") 



QU8MNG SURFACES 
OF THE CENTER STEM 
GUIDED CHECKS are 
out o* the water flow path 
which reduces the poss*- 
b*iy of etwe* touting , 



CHECK GUIDMQ SUR- 
FACES ere located mine 
relief caps H any prob- 
lem is experienced with 
tfie guiding surfaces mey 
can be easily and 
Derisively changed. 



CHECK VALVE CAPS 
weed 

body 



HEAVY DUTY BOO Y 
DESIGN with thick 
bronze caps and gate 
velvet. Resatam to dam- 
age. 

MALE EMOS are stan- 
dard to reduce thread io- 




Febco pubhshes FLOW 
CHARTS otxamedfrom 



' SHOWN WTTM OPTONAL BALL VALVE SHUTOFFS. 



} DENOTES TEST COCK LOCATION 



MODULAR RELIEF 
VALVE MECHANISM 
can be removed as a unri 
Because no apeaai loots 
are reqwad. the ease oi 
aervce and repe* « rv 
aured 



THE WORKING PRES- 
SURE RATING on the 
825V « I75 PSI This rat- 
ing adds an additional 
'eatery tactoi ' to help 
co mp en s ate for high 
water hammer pressures 
often expereneed tn 



HOW THE MODEL 825Y WORKS: OPERATION UNDER VARIOUS WATER SYSTEM CONDITIONS 




Normal Flow Condition Badutphonao* Flow ConrJbon B«CKpr**aur* Flow Condition 

(Both Check Valves Fouled) (Second Check Valve Fouled) 



^odel 825Y How curves 

(F*y» Curxt ■» nib*i»hed » « USC Founcttiion <o* Cross Corwction Cowd tnd Hyd. 




FLOW RATE (QPMvdFPS) 



HOTBS: 

1. VilxltlM irt calalattd for flowt li Scfctdili 40 *m1 plpt. . — . 

2. Typical witir tyrttm How filocWtt ol 0 to 7.8 m rtwrtd »• wtd tor fctad lot» tfflcUncr wrepirttont. 



Model 825YD 
Reduced Pressure 
Backflow Prevention Assembly 
(2 1 / 2 " Thru 10") 



The Model 825 YD reduced pressure 
assembly consists of two independent, 
"Y" type spring loaded check valves, a 
differential pressure relief valve 
mounted between the two checks, and 
three test cocks. An inlet test valve with 
a fourth test cock and an outlet shut-off 
valve are added to make a complete 
and serviceable assembly. In normal 
operation, the check valves are open 



with the pressure between the checks, 
called the zone, being maintained at 
least 5 PSI lower than the inlet pressure. 
The relief valve is maintained closed. 
Should abnormal conditions arise 
under backflow. the differential relief 
valve will open and discharge to 
maintain the zone at least 2 PSI lower 
than the inlet pressure; thus preventing 
contamination of the supply. 



The elementary yet efficient design of 
the Model 825YD provides consistent 
operation in the harshest water 
environments. 

• Ductile Iron bodies. 

• DuraCheck stainless steel check 
assembly. 

• Modular relief verve. 

• OS & Y gate valves on all UL/FM 
assemblies. 

• Reversible seat discs. 

• Resilient gate varves available upon 
request. 

Model 825YD SELECTION CRITERIA: 

• High hazard service. 

• Continuous pressure operation. 

• Possible backpressure. 

See page 3 for applicable approvals. 



Features of the Model 825 YD (2Vfe" thru 10") 



Tht DURACHECK ALL 
STAINLESS STEEL 
CHECK ASSEMBLY 



UOMTWEIOHT. 
OURABLE DURACAST 
DUCTILE WON BOO Y 
OESJ QNwtfr H »mal 
•poxy oonnQ. Rnisttfit 




DENOTES TEST COCK LOCATION 
AVAILABLE WITH REMJEMT SEATED BHUTOFFB 



odel 825YD Flow Curves 

(Flow Curvet «i etubirtfua t, USC f oundttton tor Cfoti Ccnnectton Control tnd Hydi. Watearch) 




H0TE8 



1. VtlocMtt art eiloiltttd tor ftovt hi M**U 4*i*wl tjpt 

2. Tniul vttir lyttim flow nlocttits tf I to 7.6 fPI rtwli * n* tor 



1600 

PLOW RATE (QPMvidFPS) 

fctal tow tfflrifcy omMrttw 



2400 (6PM) 
10 (FPS) 




Model 826YD 
(2 1 /2 n , 3" & 4") and 
Model 825YD RPDA 
(6", 8"& 10") Reduced 
Pressure Detector Assy. 

The Mode! 826YD and Model 825YD RPDA 
reduced pressure detector assembly consist of 
two independent mainline "Y" pattern center 
guided, spring loaded check valves. The 
bypass consists of two ball valves, a total type 
water meter, and a small 825Y assembly. In a 
non-flowing condition, the mainline check, 
bypass, and meter are closed and stopped. 
When the water begins to flow, the bypass 
check opens and the meter begins to register. 
When the bypass pressure loss approximates 
3 PSI , the mainline check opens and allows full 
flow of water. The bypass meter and check 
remain operating and open at all flow rates 
above 0 GPM. 

The Model 826YD and 825YD RPDA are de- 
signed for ease of service and long valve life. 

• Ductile iron bodies 

• DuraCheck stainless steel check assembly 

• Modular relief valve 

• OS & Y gate valves 

Model 826YD and Mode! 825YD RPDA 
SELECTION CRITERIA: 

• High ha2ard service 

• Continuous pressure operation 

• Possible backpressure 



Model 826YD Flow Curves (2^", 3", 4") 



300 (GPM; 
(FPS) 




300(GPM) 
(FPS) 



600 (GPM) 
15 (FPS) 



Model 825YD RPDA Flow Curves (6", 8". 10") 

20 



6" 



ft" 8 



10" 



ISOO(GPM) 
20 (FP S) 




2400(GPM) 
15 (FP S) 



3000 

5 10 
FLOW RATE (OPM art FPS) 



40U0(GPM) 
15 (FPS) 



MODULAR REUEF VALVE 
•aae ot Mrvca and rebabte 
operaicn. 

LIGHTWEIGHT, DURABLE 
OURACAST DUCTILE IRON 
BODY DESIGN «ot bronze trim 
and internal epoxy cosing. 
Retnteni k> damage caused by 
norma) natattaijon and oparatng 
conditions. 

The OURACHECK ALL 
STAINLESS 6TEEL CHECK 
ASSEM BLY resist* co rrofcon, 
protongt vatva Ma. and promotes 



Features of the Model 826YD and 625YD RPDA 



Bypass une wtth water ^ 
METER * ma mat type* 

(..) DENOTES TEST COCK LOCATION 




BYPASS REDUCED 
PRESSURE ASSEMBLY 
dawgnod mm heavy duty all 
onvue body, cap* and gate 



V PATTERN BODY design to 



MODULAR CHECK 
ASSEMBLIES PW3# tor ease 
ofa 



» 8PRJNO LOADED CENTER 
OUIDED CHECKS «im aofi 



buanmg * rapiacaaWand 



Model 810 
Dual Check 
Eackflow Prevention 
Assembly (W & 1") 

The Model 810 dual check backflow 
prevention assembly is designed to be 
installed downstream from the house 
water meter to reduce the potential 
backflow of pollutants from the house 
or yard into the water mains. 

The Model 810 consists of two in-line, 
spring loaded, poppet type cartridges. 
The bronze body is constructed with a 
union connection for easy servicing. In 
normal operation the checks open with 
flow demand. During no-flow 
conditions, each check is designed to 
hold 1 PSI in the direction of the flow. 
See page 3 for applicable approvals. 
NOTE: W*A m & 1 ' meter connections 
a'so available. 



Model 810 Flow Cu .es 

(Flo* Curves as established by the Twining Labs 'oc ) 




0 6 12 

5 7.S 
ROW RATE (OPM andFPS) 5 

te m M eta*. , , 



Features of the Model 810 



UNON CONNECTION 
DESIGN provKJM tof 



RUBBER SEATS with 



ALL BRONZE BOOY to* 
durattrty end rehable 
operation 

THE WORKING PRES- 
SURE RATING on the BIO 
is 175 PSI. This rai*ig 
.adds an additional 
'salary factor" to help 
compensate lor high 
water hammer pressures 
often expenenced m 
water systems. 




lures ot3?f toieor 
. ACETAL PLASTIC 94- 
TERNAL PARTS tor ex- 



TWO M LINE POPPET 
TYPE CHECK CAR- 
TRIDGES insure rwv 
mum head toss 



Jlodel 815 DCAP 
Dual Check 
with Atmospheric Port 
V 2 " & W) 

The Model 815 DCAP dual check with 
atmospheric port is designed to protect 
against backsiphonage and 
backpressure in cold and hot water 
continuous pressure applications. The 
device can be used in low hazard 
applications such as boiler feed lines, 
non-toxic laboratory equipment 
installations, sterilizers, and other tow 
hazard applications. 

The Model 8 1 5 consists of t>*o indepen- 
dendently operating check valves with 
an intermediate atmospheric port. In 
normal operation the checks open with 
flow demand. During no-flow 
conditions, each check is designed to 
hold 1 PSI in the direction of flow. 

When a backsiphonage condition 
occurs the atmospheric port opens to 

• permit air to break the siphon. In the 
event of backpressure and a fouled 
second check, leakage is vented 
. through the atmospheric port. 

See page 3 for applicable approvals. 



Model 815 DCAP Flow Curves 

(Flow Curve* as established by the Twmrng Labs the.) 




8 12 
FLOW RATE (OPM) 



20(GPM) 



Features of the Mode! 815 DCAP 



UMCM CONNECTION 



autLT-W STRAWER _ 

(Opto*) 

WORKMa PRESSURE 
17ft PSI. Mthsiand*g 
norma! to" lemparaiures 
ol 40*4- S9 210? (4*C 10 
9BTC) and iraxmm. 
ba O tftcw iinj i am re of 
250* (WC). 




STAINLESS STEEL 
SPRING 



ALL RUBBER PARTS Of 
tampenuure-reststeni 
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"Y" Strainers 



Uses of M Y B Strainers: 

Strainers are designed to protect equipment from damage 
due to dirt, scale, debris, and other foreign materials. The 
strainer should be installed before backflow prevention 
devices, control valves, pumps, meters, and other 
equipment. 



Typical Applications 

• Backflow prevention devices 

• Control valves 

• Pumps 

• Motors 



• Air lines 

• Irrigation systems 

• Water Heating Supply 

• Industrial Process 
Equipment Supply 



Model 3130 

Cast Iron "Y" Strainer 




The Model 31 30 consists of a cast iron body and cover and 
a stainless steel screen. The strainer includes body, cover, 
gasket and screen. The Model 31 30 has IPS threaded ends, 
and is available with optional screen sizes. Working 
pressures— non shock: Steam 250 PSI (400° F); Water, oil 
and gas 400 PSI (100° F); Available in W through 2". 

Model 3132 

Cast Iron "Y" Strainer 




The Model 3132 consists of cast iron body and cover and 
a stainless steel screen. The strainer includes body, cover 
gasket, screen, cover and capscrews. The model 31 32 has 
125# flanged ends and is available with optional screen 
sizes. Working pressures— non shock: Steam 125 PSI 
(400°F); Water, oil and gas 175 PSI (100°F). Available in 
2V&" through 12". 



Model 3131 
Bronze "Y" Strainer 




The Model 3131 consists of bronze body and cover and a 
stainless steel screen. The strainer includes body, cover, 
gasket and screen. The Model 31 31 has IPS threaded ends 
and is available with optional screen sizes. Working 
pressures— non shock: Steam 300 PSI (400°F); Water, oil. 
and gas 400 PSI (100°F). Available in Vfc" through 2". 

Model 3102 

Cast Iron "Y" Strainer 




The Model 3102 consists of cast iron body and cover and 
a stainless steel screen. The strainer includes body, cover 
gasket, screen, cover and capscrews. The model 31 02 has 
250# flanged ends and is available with optional screen 
sizes. Working pressures— non shock: Steam 250 PSI 
(400°F); Water, oil and gas 400 PSI (100°F). Available in 
2Vi" through 12". 



Model AGD 
Air Gap Drain 




Description 

The air gap drain Model AGD-Y is designed to be installed under the 
825Y { V* through 2") and the Model AGD-L is designed for installation under the 
625 (2Vi" through 10"). The device catches minor relief valve discharge due to 
pressure fluctuations and/or minor check valve fouling. 
The drain may be either installed with support straps attached to the reduced 
pressure dump valve or for approved air gap installations, threaded on top 
a fully supported drain pipe 

NOTE: The air gap drain is not designed to catch the maximum flows possible 
from the reduced pressure devices. Water line pressure, size and length of drain 
piping limits the amount of water handled by the AGD 6ystem. 
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Standard InstalUion Information fc the Field 



ATMOSPHERIC VACUUM BREAKER 
Model 710 Vi" through 2" 



PRESSURE VACUUM BREAKER ASSEMBLY 
Model 765 V*" through 2" 



tnstin on the dis- 
charge ude ol the 
test shut- on valve 
install • minimum 
of 6' ttwve the 
highest overflow 
tevei. with the air 
rtet*aieveipos»- 




insiaii « least 12* pressure should 
above the highest be maintained 
piping or out lei above 3 0 PSl on 
downstream ol the the V through 
device and m a 
mannet to preclude 
backpressure. 
Instill tor easy 
accesnnttity lor 
test tf»g and mamte- 



1 %* sues and 
above 5 0 PSl * the 
1 V and 2" sizes. 



Locate where dis- 
charge will not be 
objectionable Pro- 
tect from freezing 
Must not be retai- 
led where back- 
pressure may 
occur. Discharge 




Dimensions and Weights 



Dimensions and Weights (with Ban valve Shut-otfs) 



SIZE 


A 


e 


C 


D 




V 


IV 


iv 


1W 


tV 


* 


v 


IV*' 


1V 


IV 


2V 


1 


r 


2V 


IV 


iv 


3V 


1* 


IV 


2V 


IV 


r 


4' 


2V» 


IV 


2V 


2V 


2V 


4V 


S* 


r 


3V 


2V 


2V 


SV 


5% 



SIZE 


A 


B 


C 


D 


£ 


WT.(LBS) 


V 




• V 


IV 


sv 


4 V 


2.6 


V 


ev 


r 


2 V 


4" 


4 V 


2.0 


1* 


•v 


r 


r 


IV 


r 


6.9 

7.0 


1%- 


9 V 


10* 


4* 


e%* 


r 


IV 


11V 


11V 


• V 


T%' 


TV 


14 8 


r 


12 V 


12%' 


ev 


r 


ev 


16.5 




PRESSURE VACUUM BREAKER ASSEMBLY 
Model 775 3" through 10" 
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DOUBLE CHECK BACKFLOW PREVENTER 
Model 805Y W through 2" 



tnsisu ai «ast 12" 
above the rvgnest 
piping or outlet 
downstream o> the 
device and m a 
manner to preclude 
back pressure 
install tot easy 
accessibility tor 
testing ano mainte- 
nance purposes 
Locate where dis- 
charge will not be 
objectenabie Pro- 
tect from treezmg 
Must not be nstai- 
led where bach, 
pressure may 
occur. Docnarge 



pressure snatt be 
maintained above 
5 0 PSl to insure 
seating o> the 
aprmg loaded air 
ffiiei poppet 




Install wnh 
adequate clear- 
ance and easy 
accessibility to* 
tesimg and mainte- 
nance purposes 
Protect from treei- 
ng Install horizon- 
tally or vertically 
with flow up 




Dimensions and Weights 



Dimensions and Weights (with Ball Valve Shut-otfs) 



SIZE 


A 


B 


c 


0 


£ 




r 


24V 


1iV 


14* 


rv 


lOVt 




4' 


sev 


19*A.' 


16V 


ev 


uv 


307 


r 


M'W 


tf*4 a 


21 V 


•v 


14" 


716 


r 


69*.* 


46W 


26' 


tv 


ir 


1250 


io- 


•4*.' 


lew 


*r 


10V 


12 


1700 



SIZE 


A 


B 


c 


D 


E 




•V 

1* 
IV 

r 


11V 
12 V 
1TV 
16 V 


•V 

ev 

10 V 

10 V 


•V 

sv 

• V 

sv 


•v 

SV 
4V 
4 V 


IV 

IV 

»v 

sv 


7 

7V% 
17 Vk 
20 
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DOUBLE CHECK BACKFLOW PREVENTER 
Model 805 YD 2V5>" through 10" 



DOUBLE CHECK DETECTOR ASSEMBLY 
Model 606 YD DCDA 4" through 10" 



fnsun wrth 
adequate clear- 
ance and easy 
•ccessibtirty tor 
testing end mainte- 
nance purposes 
Protect from freez- 
ing install horizon- 
tally or vertically 
wrth flow up Larger 
sizes should be 
installed horizon- 
tally tor ease o< 
servce. and should 
have support 
blocks to prevent 
flange damage. 




Dimensions and Weights 



SIZE 


A 


B 


C* 


0 


E 


WT.(IBS) 


av 




22*«" 


«v 


rv 


8V 


230 


3* 


41 W 


25»A*" 


u* 


6V*«" 


«" 


240 


4" 


90 f M" 


32*»" 


17V 


ir 


•V 


380 


r 


59"A»" 


»*/..* 


21V 


14' 


B'A" 


675 


r 


m*? 


46*." 


ae* 


ir 


•V 


1130 


10* 


6*V.«' 




30" 


22* 


10 V 


1530 



* Dtfnensjons apply to NfiS gate valve only. 



tnstsH wrth 
mmimum clear- 
area of 12* be- 
w«en device and 
floor or grade, in- 
stall where easily 
accessible tor 
feeing and mamte- 
nance. Protect 



from freeing Use 



prevent Range 
damage Consufl 
local codes tor ac- 
ceptable insuiia- 




Dimensions and Weights 



SIZE 


A 


e 


C 


D 


E 


NET 

WT.(LBS) 


NET 

WT.(LG) 


4* 


60 V..- 


aaw 


2»* 


11" 


15" 


409 


196.3 


r 


59' W 




32V 


14* 


16- 


812 


3063 


r 




461V 


41V 


ir 


ir 


1307 


492.9 


10* 


84VV 


56W 


S0V 


22" 


20" 


1767 


651.5 




REDUCED PRESSURE BACKFLOW PREVENTER 
Model 825Y through 2" 



install with 
Hwiimum clear- 
ance of 12" from 
me port, floor, or 
grade Install for 
easy accessibly 
Protect from freez- 
r>9 Maiontyol 
local cooes restrci 
pn retaliations 




REDUCED PRESSURE BACKFLOW PREVENTER 
Model 625 YD 2 VST through 10" 



Install with 
minimum clear- 
ance of 12* from 
the port, floor, or 
grade install for 
easy accessibly. 
Protect from treez- 
ng Use suppon 
bocks to prevent 
flange damage 
Maionty o> local 
codes restrict pet 
mstaiiaien 




Dimensions and Weights (wrth Bait valve Shut-offs) Dimensions and Weights 



SIZE 


A 


8 


c 


0 


E 


WT.(LBS) 


V 


12 'A* 


TV 


4 V 


av 


4 V 


11*4 


1* 


13 V 


TV 


4 V 


3 V 


4 V 


12% 


Itf 


14 V 


TV 


4 V 


av 


«V 


14 


1V 


18 V 


10 V 


6%' 


4 V 


8' 


26 Vi 


r 


ir 


10 V 


sv 


4 V 


r 


29 



SIZE 


A 


B 


c 


0 


E 


WT.(LBS) 


av 


am.* 


aaw 


12V 


tv 


ir 


260 


r 


4W 


25*,.' 


14* 


6*." 


ir 


295 


-r 


•0'Ae* 


aa*iv 


1TV 


ir 


ir 


460 


r 


6A'V 


36*.* 


21%* 


14* 


15* 


600 


r 


aWW* 


46W 


ar ' 


ir 


ir 


1180 


10" 


94 V,*' 


M*..* 


30" 


2T 


ir 


1570 



A 





REDUCED PRESSURE DETECTOR ASSEMBLY 
Models B26YD (2 VS?", 3"and 4") and 825YD RPDA (6". 8"and 1 CT) 



Install with 
adequate clear- 
•nee and easy ac- 
cessibility tor test- 
ng tnd mantle* 
nance purposes 
Protect Irom freez- 
ing Install horizon- 
tally. Larger sues 
should have sup- 
port blocks to pre- 
vent flange dam- 




DUAL CHECK VALVE 
Model 810V4* and r 



Dimensions and Weights 



SIZE 


A 


6 


c 


D 


E 


NET 

WT.fLBS.) 


MET 
W7.(LO.) 


r 
r 
r 

10* 


ao T v 

•v 


38 v 


»V 
32 V 
41 V 

50 V*" 


ir 

14" 

ir 

22* 


tr 

15* 

ir 

ir 


460 

752 
1207 

1C17 


m 

397 
•37 
957 



Thoroughly llush 
service i«e belt 
in*uumg many 



Install horizontally 
or v«ftcatiy wrm 

flow up Allow 

adequate distance 
from grade or floor 
tar mantenance 
andtwimg Protect 
from freeing. 




Dimensions and Weights 



SIZE 


A 


B 


WT (LBS ) 


H".*** ft 1* 


4H' 


as* 


1V% 





DUAL CHECK with ATMOSPHERIC PORT 
Model 815 DCAP w and V«" 



insiaii with 
mintmum clear- 
ance of 12' bet- 
ween device ana 
ftoo> grade install 
where easily ac- 
cessible tor testmg 
and maintenance 
Should not be m- 
stalled where dis- 
charge from pon 
wdi be ootectiona- 
bie 




Dimensions and Weights 



SIZE 


A 


B 


C 


0 


E 


WT.(LBS) 


V**ftV.* 


r 


3'V 


1»** 


r 


1V 


tv 
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Engineered 



Febco... 

Backflow Prevention 
Assemblies designed to 
minimize head loss. 

r ebco is committed to provide engineers, architects, 
:ontractors and backflow device users the clearest 
nformation posssible regarding product performance. 

Dur flow curves are designed to help you evaluate the 
performance of our products in water systems typical to 
/our markets. That's why we emphasize the use of head 
oss amounts at water flow rates typically used in the 
plumbing, irrigation, and city water works markets. 

r ebco now emphasizes the typically used" flow rates 
oecause of feedback from the field that the qualifying "Rated 
r low" headloss amounts, established years ago in the 
development of the backflow industry, do not have any 
relationship with the actual water flow rates utilized in the 
plumbing, irrigation, and city water works markets. 

•Rated Flow' head loss amounts for Backflow Preventers 
were based on the maximum allowable flow rate in gallons 
through a similar sized water meter. The rate of flow through 
the water meter determined the standard, not the 
performance of the backflow device in the water system 
itself. 



Typical water flow velocities utilized within these markets 
range form 0 and 7.5 FPS. The maximum of 7.5 FPS was 
established because of possible damage from water 
hammer that can occur to the water system components. 

We are aware that some Backflow Prevention manufactures 
do not indicate the importance of remaining below 7.5 FPS 
flow velocity on their performace curves, tn fact, some 
indicated head loss rates at velocities which are more than 
double those typical of the industry. 

Febco is hopeful that the design of our flow curves is 
helpful to you in your work. And, they are obtained from 
independent laboratories. 

Febco produces the widest selection of Backflow Prevention 
Assemblies approved by the University of Southern 
California Foundation of Cross-Connection Control and 
Hydraulic Research and by the American Society of Sanitary 
Engineering . When using a Febco product, you are insured 
of not only Febco's standard of excellence, but standards 
set by independent testing groups. 

In the flow curves below, 50 GPM in a 1 'pipeline is a velocity 
of 18 FPS. Rated Flow as established by (JSC in a 1* 
backflow preventer is 50 GPM which exceeds industry 
practices of 7.5 FPS. 



Features of the Febco Flow Curves (Sample Curve) 



PIPE MANUFACTURERS DO 
NOT RECOMMEND EXCEEDING 
7.5 FPS oacauie 01 pomfin 



Fatooo now chant opacity tha axact 
location of 7 J FPS on aach curv*. 



FEBCO FLOW CURVES Indent 
fta rypcai flow vwiocny tor aach 



FLOW CURVES ARE 
ESTABLISHED BY 
»TCPEM>ECTLUC*UTOftES, 
•Ah* USC F ounda tion tor Croat- 
Connocson Cotvqj and Hydrate 
ftaaaarch or tfta Twining 
LiDowonos. Inc. 



Graph Mtritxr both FEET 
PER SECOND (FPS) and 
GALLONS PER MINUTE (OPM). 



■OPENING PRESSURE 

— NORMAL USAGE 



ems 




ABOWf 7 5FPS 

"ices 




40 

15 



50 



20 



60 (GPM) 
(FPS) 



FLOW VELOCITY (Feet Per Second) 



FLOW RATE (Gallons Per Minute) 



i at I to 74 m i 



01 





Products that Perform 
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Engineered Products 
that Perform 

Febco produces thousands of backflow prevention 
assemblies each year. Computerized production systems, 
precise inventory control technique, sophisticated 
engineering and design, strong, responsive management, 
expert craftsmen, and well-planned assembly methods all 
combine to produce backflow prevention devices of superior 
quality. 

Febco engineers continually upgrade present products and 
design new products to keep current with the needs of the 
marketplace. They readily convert the recommendations of 
the sales force to the manufacture of backflow assemblies 
that meet customer demands. This translates to products 
that provide: 

• Low head loss 

• Reliable operation 

• Easy serviceablity 

Quality Control 

100% product testing is performed before any Febco 
product is shipped from the factory. The actual tests 
performed utilize the same criteria established by approving 
agencies. Febco's continuous in-process quality control 
inspections help provide the reliable operation of all Febco 
backflow prevention assemblies. All parts purchased from 
outside vendors are inspected in accordance with Military 
Standard 105D. 



Serviceability 



Febco's efficient yet simple designs provide easy to maintain 
assemblies for trouble-free service, eliminating troublesome 
call backs in the field. Ail internal parts can be serviced 
without removing the assemblies from the line. 

Febco has the widest line of approved backflow prevention 
assemblies in the industry. Approving agencies include the 
University of Southern California Foundation for Cross 
Connection Control and Hydraulic Research, the American 
Waterworks Association and the American Society of 
i Sanitary Engineers. 
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Febco Backflow Prevention Assemblies 

For a quarter of a century Febco has been 
in the business of producing quality backftow 
prevention assemblies for the irrigation, 
industrial, plumbing and city water works 
industries throughout the world. 

And. today, they continue to produce the 
finest backflow prevention assemblies with 
the ultimate in backflow design insuring low 
head loss, reliable operation, and ease of 
service in the field. 



Approving agencies include the University of 
Southern California Foundation for Cross 
Connection Control and Hydraulic Research, 
The American Waterworks Association, the 
American Society of Sanitary Engineering, 
Canadian Standards Association, the 
Southern Building Code Congress. 
Underwriters Laboratory, and Factory 
Mutual. 

Febco provides data regarding flow curves 
and performance that is accurate and is the 
only backflow preventer manufacturer to 
supply verification of that performance by 
independent testing laboratories. 



BAILEY CONTROL VALVES 

Another division of CMB Industries. Bailey 
produces a wide line of quality control valves, 
duplex and simplex strainers and polyjets. 
Bailey's heavy-duty valves are designed in 
both standard and special materials allowing 
control of water, petroleum products and 
other liquids in a wide range of applications. 

CMB -V TYPE STRAINERS 
CMB Industries also has a line of commercial 
grade *Y" type strainers for use whenever 
protection of equipment from foreign material 
is desired. 

For more information on how Febco can 
provide your project or installation with the 
latest in Backflow Prevention technology, call 
or write: 



fa 



A division of CMB Industries 

P.O.Box 8070. Fresno. California 93747 

(209) 252-0791 Telex: 33-7616 CMB FSO Fax: (209) 453-9030 

QPC 2*9 




I matanau copyrigrvad. Ptmd ** USA 
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INSTALLATION 
MAINTENANCE 
and PARTS MANUAL 
for 

BACKFLOW PREVENTION 
ASSEMBLIES 



Double Check Assembly Model #2000 DCA 
Double Detector Check Assembly Model #3000 DCDA 
Reduced Pressure Principle Backflow Assembly Model #4000 RP 
Reduced Pressure Principle Backflow Detector Assembly Model #5000 RPDA 



J 



« ,«e «~-~ aw . P.O. Box 1387 - Woodland. CA 95695 - (916) 666-2493 



MAINTENANCE INSTRUCTIONS: 



Ames backf low prevention assemblies require minimum 
maintenance. Maintenance on all internal components 
can be performed without removal of the assembly from 
line service. All assemblies must be retested once 
maintenance has been performed. 

Removing and Installing Knuckle Joint Assembly 
2000 DCA& 3000 DCDA 

1. Shut down water system and lockout system if 
possible. 

2. Slowly open test cocks or air bleed screw to relieve 
pressure. 

3. Remove all cover plate bolts, lid and cover plate gasket 
from valve body. 

4. Push retainer clip into knuckle joint retention openings 
located on inner and outer linkages of knuckle joint 
assembly, until clapper opens slightly. (Drawing 1). 

5. Carefully loosen and remove the two knuckle joint 
mounting bolts, located on exterior of valve body. 

6. Remove knuckle joint from body assuring retainer clip 
is not disturbed. 

7. Bolt the old knuckle joint assembly on the exterior of 
the body through the mounting link holes (Drawing II), 
or press on hard surface to remove retainer clip. 

6. Push on clapper plate to release retainer clip, and 
remove clip. Slowly remove tension on clapper and 
unbolt knuckle joint assembly from mounting link holes. 



DRAWING I 




9. Bolt replacement knuckle joint assembly as in step 7. 

10. Push on clapper plate to extend springs and install 
retainer clip. Unbolt knuckle joint assembly from mount- 
ing link holes. 

11. Insert two New H x 1" o-fing sealed mounting bolts 
through mounting holes in body. Position knuckle joint 
in place inside body, and finger tighten both bolts. 



DRAWING II 




1 2. Torque knuckle joint mounting bolts to approximately 
10 FT LBS. 

13. Remove retainer clip. 

14. Install new gasket and lid. Torque lid bolts to 120 FT 
LBS. 

Removing And Installing Knuckle Joint As- 
sembly (#1 check valve on 4000 RP, 1st and 
2nd check on 10" 2000 DC & 3000 DCDC). 

1. Depressurtze assembly. 

2. Remove alt cover plate bolts, cover and gasket from #1 
check. 

3. Locate pivot arm of tong tool onto horizontal link pin 
of knuckle joint (Drawing III). 

4. Locate pivot arm of tong tool into adjacent port flange 
hole. 



MAINTENANCE IN TRUCTIONS 



5. Remove the two rear mounting nuti from exterior of 6. Remove tong tool from device, 
body. 

9. Remove 2 - V mounting bote from front of body. 

6. While depressing tong tool handle, work rear mounting 

link away from port tube. (Caution: considerable tension 10. Remove knuckle joint assembly from body, 
is on tong toot hold firmly). 

11. Reinstall new knuckle joint assembly by reversing 

7. Slowly release controlled pressure on tong tool above procedure, 
handle until tension is relieved from springs. 




Reduced Pressure Principle Backflow Prevention Device Parts Ust 




ITEM 
NO. 



DESCRIPTION 





SIZE 


SIZE 


SIZE 


SIZE 


OTY. 


4" 


6" 


8" 


10" 


1 


3-759 


3-775 


3-654 


3-854 


1 


3-751 


3-789 


3-863 


3-863 


2 


3-1164 


3-1177 


3-1188 


3-1188 


2 


3-747 


3-533 


3-534 


3-534 


3 


980-527 


980-449 


98CM49 


98CM49 


1 


980-498 


98CM98 


980-498 


98CW98 




(2) 


(3) 


(5) 


(5) 




£-V0O 


3-987 


3-985 


3-985 




(2) 


(2) 


(3) 


(3) 




3-089 


3-591 


3-990 


3-990 


2 


980-520 


980-520 


980-520 


980-520 


1 


3-1146 


W147 


3-1148 


3-1148 


2 


3-701 


3-703 


3-705 


3-705 


2 


3-702 


3-704 


3-706 


3-706 


1 


3-937 


3-937 


3-937 


3-937 



1 1st knuckle joint assembly 

2 2nd knuckle joint assembly 

3 Bonnet flange 

4 Bonnet Gasket 

5 Test cock 

6 Braided hose 

7 1st knuckle joint assembly springs 

8 2nd knuckle joint assembly springs 

9 V stainless steel housing bolts 
(2 per knuckle joint assembly) 

1 0 Vulcanized dapper plate 

1 1 Bronze seat ring (not shown) 

12 Seat o-ring (not shown) 

13 Relief valve (see pg. 14) 




m*/ RP-1 B4 -KFLOW PREVENTER ... 




REDUCED PRESSURE PRINCIPLE 

The Clayton RP-I Backflow Preventer protects pouble wat**^ 
against contamination. This device combines maximum or 
Against backflow with exceptionally low head loss characterL 
operates on the reduced pressure principle, which is an accepted 
of safeguarding potable water supplies against the hazards 
connections. * 



corroaig^ 



4* tU* Illustrated 



The Clayton RP-1 assembly is carefully constructed of < ... 
sisting materials. It consists of two independently acting TogglTl 
Check Valves, an automatic Pressure Differential Relief Valve k 
between the two check valves, two shut-off valves and four test 
Field testing is easily performed by means of the test cocks. 
It is recommended that this unit be installed in a horizontal i 



OPERATION 



When a normal flow condition exists, both Check Valves are 
open and the Pressure Differential Relief Valve is closed. No 
pressure adjustments are required. The unit operates efficiently 
at cither high or low pressure. The Flow Chan, opposite page, 
graphically shows the slight pressure drop obtained at rated flow. 

When flow ceases, pressure in the zone between the Check Valves 
is maintained at 2 p*i lower than inlet pressure. Should inlet pres- 
sure drop to 2 psi or less, the Pressure Differential Relief Valve 



TOGGLE LEVER CHECK VALVES... 

These valves are uniquely designed to pro- 
vide drip tight closure against reverse flow 
and low pressure drop at maximum capac- 
ity. The spring-loaded toggle causes the 
valve to sea) against a higher inlet pressure 
than outlet pressure when there is no flow. 

The toggle lever system is designed so the 
mechanical advantage of the toggle is maxi- 
mum in the closed position. Spring force 
required is relatively low in this position. 
As the valve opens to permit flow, the 
mechanical advantage reduces rapidly so a 
very low pressure drop is incurred at high 
flow rates. 

The levers, links, and pins are rugged, 
simple, and direct, with ample clearances 
to insure long, trouble-free operation, even 
in very hard water and over prolonged peri- 
ods of time. All internal pans are readily 
accessible without removing valves from the 
line. 

FEATURES 

• PotHive 0»*fOtien 

• ComoI cowtv water hm mm tt 

• Not no covltiet M entrop foreign atoterial 

• Ne Internal mt eetemol waif Mi 

• Met mm tU4t*ff ttfriotet poll or t»n*4* 

• All uit»m«l eerti «*e it<Mvikli 

• All pom Mtrm%imn totlttont 



opens the zone to atmosphere. 

When outlet pressure exceeds inlet pressure, both Check Val 
and the Pressure Differential Relief Valve are tightly dosed 4 
backflow can occur). However, to maintain the zone pressure a_ 
2 psi less than the inlet pressure, the Pressure Differential Rdil 
Valve opens momentarily if the inlet pressure drops below ^% 
2 psi differential. After the required differential is established* 
the Pressure Differential Relief Valve again closes. - 



SHUT -OFF VALVE NO 




WrTERENTIAL MUSURC KUCM 
ATMOSPHERIC DISCHARGE 



PRESSURE DIFFERENTIAL RELIEF VALVE 

Trm valve is a balanced differential valve 
which opens on a decreasing differential. 
It is closed whenever the inlet pressure is 
2 to 3 psi higher than the zone pressure. 
When the difference in pressure is leu than 
2 p*i. the valve begins to open and will 
cominuc to open wider as the differential 
decreases. Thus, the zone pressure is main* 



tained less than the inlet pressure until 
inlet pressure reaches atmospheric pres- 
sure, at which time the differential relief 
valve is wide open. 

This valve is fully balanced under both 
static and flowing conditions and at low or 
high lioe pressures. This means it always 
operates the same on any line pressure 



within the specified pressure range. 

CAUTION: PROVISION FOR ADEQUATE DRAINAGE 
MUST BE PROVIDED. 

FEATURES 

• Petit h* automatic operation 

• Vantt provide vttible ovidonce It Iftttmat 
*amaj* occur* _ ^ 

• amjic Mil . . . tia*»t ahutotf . . . milttm disc 

• Volvo outlet cannot bo interconnect td or plugf" 

• All parts corrosion roaittant 



Qjead loss . . . Maximum Baclcflow Prevention 

Alltaei without shut-off valves are dauified b, Underwriters laboratories 
f$t SPECIFICATIONS " 05 * V """^ V,,VM mu,t te UMd - 



RP-1 



j pressure principle backftow preventer shall be a 
jiembly consisiing of two independen.lv acting spring- 
-rtje lever check valves together with an automatically 
Ppressure differential relief valve located between the 
t valves. Thetf rst check valve shall reduce the supply 
, predeterTnineo\amoun( so that during normal flow and 
£on of normal floV^ the pressure between the checks is 
fibe supply pressurV In the case of leakage of cither 
jgve, the differemial rehef valve shall discharge 10 atmos- 
piiintain the pressure between the checks, less than the 



Thii unit shall include tightly closing shutoff valves located at 
each end of the device, and shall be fitted with properly located 
test cocks. Operation shall be completely automatic. All internal 
pans of the toggle lever check valv« .nd pressure differential 
relief valve must be removable or replaceable without removal 
iL d P f f? ure P rinci P ,e *>«kflow preventer from the 

line The total head loss through the complete backflow assembly 
•hall not exceed 10 psi at the "rated flow*'.* The reduced pres- 
sure principle backflow preventer shall be similar in all respects 
to the Clayton RP-I Backflow Preventer as manufactured by 
Cla-VaJ Co.. Newport Beach. California, or approved equal. 



SPECIFICATIONS 



F SIZIS 


2". 10" \ 


INO DITAIL 


J 25 ANSI \ 


^JM WOWING MISIUII 


150 PSI \ 


VOJTATIC TESTPIESSUlf 


300 PSI 


Z. TtMr*f KATURI lANGC 


to 1 10T 


FLUID 


Water 


MATIIIAl 


2 " main valve body and cover; 
Bronze ASTM B-61 

and larger 
main valve body and cover: 
Cast Iron ASTM A- 126 
interior epoxy coated 
Main valve trim: 
Bronze ASTM B-61 
Differentia! nlief valve: 
Bronze ASTM B-61 with 
Stainless Steel 316 Trim 
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, CLASSIFIED BY UNDERWRITERS 

a^°££I 0R,ES ' INC * AS T0 FACTION LOSS 
AND BODY STRENGTH ONLY. 
3W CHART 

f- MBSUBE LOSS AT RATED PLOW* 

ou adopted by the American water works association 
^and the new England water works association 

tttVESIU IN INCHES FLOW JUTE GPM r*E*U«"l©tt«i 

1H *» tj 

*» «4 

•00 S.o 

1000 i.j 



TYPICAL APPLICATIONS 
INDUSTRIAL PLANTS 

Water supplies to industrial concerns of all kinds must have ade- 
quate backflow protection 10 prevent plant water, which may be 
contaminated, from returning to public mains. 

PUR ANO DOCK HYDRANTS 

At dockside to prevent shipboard water from being returned to 
drinking water lines. 



DIMENSIONS 



J _ 




OlMfNSION TAILlN 



sac 


rtc«Afu ik 


S 


4 


1 


1 


10 


A DID TO OIO 


w* u\ 


42*. 


42*. 


483* 




74 


16 


MLEBtV. 


OK toy. 1 


^7* 


t*K 


30* 






MK 


I OVERALL WIDTH 




H h 




20fi 






JO/, 


c cextfji to tot 


•K 




15 




20J* 


25 




D CENTEX TO BOTTOM 


2 2 


3 ^ 


s 3 


VA 


<K 


*% 


1 


c corn* to outside 




n% 




14% 


16 


17 




IDT COCKS 


y. % 


H 




K 


M 


H 





• Maximum Dimensions 
Shui-off Valves on V an rising stem. 
Shui-ofr Valves on 2VS" A larger: 
Are standard non-risint item 
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CDHS-14 PRESSURE DIFFERENTIAL RELIEF VALVE 



1" and 1 VV' SHOWN BELOW 



PARTS UST 



ITEM 
NO. 



DESCRIPTION 



1 


STUO NUTS 


2 


valve coven 


3 


SPRING 




STEM NUT 


S 


UPPER PISTON 


6 


LARGE DIAPHRAGM 


7 


LARGE DIAPHRAGM 




RETAINER 


1 


INTERMEDIATE PLATE 


9 


SPACER 


10 


-0" RING 


11 


LOWER PISTON 


12 


CVLINOER 


13 


SMALL DIAPHRAGM 


14 


Small diaphragm 




RETAINER 


15 


STEM NUT 


16 


DISC RETAINER 


17 


DISC GUIDE 


18 


DISC 


19 


STEM 


» 


SEAT 


21 


ffTUDS 


S 


BODY 


a 


-0- RING 




-O- RING 




GASKET 



CLA VAL RPl / RPl-EX 



€IZE 

2 n , 2i", 3", 4", 6". 8", 10" 
DESCRIPTION 

The model RPl Is CI a Val*s present state of the art In large 
size reduced pressure beckflow preventers. The valve consists of 
two epoxy coated cast Iron body toggle lever check valves and a 
bron2e body pressure differential relief valve located between the 
two checks. There are two styles of check rubbers and the serial 
numbers ere needed In order to differentiate them. Devices 
ordered after 1986 are named RPl-EX, the repair parts ore the same 
as the RPl. The difference was the redesigning of the relief 
valve below the check assy. Dimensions are shown on page 65A. 

RECOMMENDED REPAIR PARTS 

The repair kit contains rubber disc, diaphragm, gaskets, and O'rlngs. 



SIZE 
2" 


PART NO. 
RPl -200* 


2i" 


RPl -250* 


3" 


RPl -300* 


4 « 


RPl -400* 


6" 


RPl -600* 


8 H 


RPl -600* 


10" 


RPl -001* 



Separate repair kits can be ordered for check assembly and relief 
valve sections. 
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'AX. CO. 



. rfEVENTER 



MOOD 

RP-1 



DIMENSIONS 




DIMINJION TABlf 



sac 


rear 


2'*U 


2* 


t 


4 


• 


• 


u 


A DID TO DID 




3J 


42K. 


42fc 




fill 


74 


•4 


u us sx 


32K 


i0% 




2«C 




40Vi 






1 OVOUIL WIDTH 


12!* 


nx 




»K, 


20K. 




24'/. 


30/, 


c conn TO TOP 


V4 


i% 


13* 






20fc 


25 




0 OKTOt TO 90TT0M 


I 


2 


J 


1 


3* 


4* 


VA 


i 


1 CCXTOt TO OUTSIOt 


VA 


•« 


11% 


11% 


14% 


U 


17 


i*m 


TOT COCKS 


V. 


% 


Vf 


H 






V* 





SPECIFICATIONS 



tins 

INDOflAU 
MAXIMUM WOMXINO MIHVM 
MTPtOSTATlC TUT WiWII 
TIMPtkATUtf IAMM 
RUIO 
MATfllAL 



*MUT«OM VAlVIt ON 1' Att KIIMO) STIM. 
•MUT-O'F VAIVIS ON * LAW 1 1 All MOM-1IHNO tTlM ST AM 0 AID 



2-- 10" 
125 ANSI 
150 PSI 
300 PSI 
io HOT. 
Water 

7" main vehe body end cover: 
Bronx* ASTM B-61 

IVi" mnd lerfer 
main vcfoe body end cover: 
Cast Iron ASTM A- 1 26 
interior cpoiy coated 

Main valve trim: 
Bronte ASTM B-61 

Differential relief vat**: 
Bronze ASTM B-61 with 
Siainleu S*eel 316 Trim 



TOGGLE LEVER CHECK VALVE 





»A«Tt LIST 
«#«cM|r turn N*„ 
•I) 

Mmi rut* e«u. 



otaemrriOH 



1 OODT 

t COVIN 

a mat 

4 DltC KHAIHtK 

a mac owiot 

ft otac 

7 TO«t 

• LINK 

a KiMOt 

to uvea mm 



otacntrriow 



u 

14 
U 

»a 
t? 
la 
tt 

M 



Uvia ajim nw 

LINK riH 
PIN BCTAINE* 
• UftHIMC 

rtuc 

covia at*L 

Mac cuiot "O" a inc 

(«*, ft*, ft" ONLY) 



fRM 

MO. 



pcacmrriON 



n 
ta 

u 
ts 



IT 

ta 



ca* acarwa 

DISC OUIOC BOLT 
(1- TNRU •") 

at at acacw no* onit> 
Dtac ouiot acacw 

HO" ONVT) 

ttvca a»n a»acta 

18" * 10* ONLTl 

LINK tPACCR (IO' ONLY) 

ftPaiNC WAtNta 

I?" ©NIT) 



CDHS 20 




■TIM 1 ft t SHOWN PON UtE ON I* THRU •* MODEL RP-1 



CLA VAL RP2 



SIZE 

3/4 w ( r,HMl" 
DESCRIPTION 

The model RP 2 Ks Cla Val's present state of the art In small stze 
reduced pressure\beckf low preventers. The valve Is of bronze construction 
and consists of tVo poppet type check valves with a pressure differential 
relief valve located between the two check valves. All parts are 
available for proper repairs and maintenance. 

RECOMMENDED REPAIR PARTS 

The repair kit contains rubber disc, diaphragm, gasket and 0* rings. 

PART NO 

3/4"- |" RP2-I00 * 

U"-li" RP2-I50 « 



Separate repair kits can be ordered for check assemblies and 
relief valve sections. 
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BACKFLOW PREVENTER 



Sizes %*- T- 1 



MODEL RP-2 



REDUCED PRESSURE PRINCIPLE 

The Model RP-2 Back now Preventer combines maximum projection 
against back now with exceptionally low head lots characteristics. It 
operates on the reduced pressure principle, which is an accepted method of 
aafeguardini potable water supplies against the hazards of cross- 

connection*. 

The Model RP-2 assembly is carefully constructed of corrosion-resistiniN 
materials, li consists of two independently acting Poppet -Type Check 
Valves, an automatic Pressure Differential Relief Valve located between 
the two check valves, two shut off valves and four test cocks. 
Field testing is easily performed by means of the test cocks. 
This Unit must be installed in a horizontal position with the Relief Valve 
discharging vertically down. 

FEATURES 

• Positively protects potable water lines against the hazards of backflow 
due to cross connection. 

• Designed to meet the requirements of: Foundation for Ooss Con- 
nection Control and Hydraulic Research; AWWA Standard CS06. 

OPERATION 

When a normal flow condition exists, both Check Varves are open and 
the Pressure Differential Relief Valve is dosed. No pressure adjustments 
art required. The unit operates efficiently at either high or low pressure. 
The Flow Chans, opposite side, show the slight pressure drop obtained 
at rated flow. 

When flow ceases, pressure in the zone between the Check Varves is 
maintained at least 2 psi lower than inlet pressure. Should inlet pressure 
drop to 2 psi or lets, the Pressure Differential Relief Valve opens the 
zone to atmosphere. 





SPECIFICATIONS 




sins 

END OffTAIl 
MAXIMUM WOtKIMO rtfSSUlf 
MTDtOSTATtC TOT MtHSUtl 
TtMftXATUtl tANM 
KU1D 
S5UTRIM 



Should a backflow condition exist, the Pressure Differential Relief Valve 
will open to maintain the zone pressure at least 2 psi less than the inlet 
pressure. 

CAUTION: PROVISION FOR ADEQUATE DRAINAGE MUST BE PROVIDED 



«• through m m 
Screwed: ANSI B 16.15 
150 PSI 
300 PSI 
to MOT 
Water 

Main vo/vr body and cover: 
Bronze ASTM B-61 
Main wa/vr trim: 
Bronze ASTM B-61 ft 
Delrin 

Differentia! relief verve: 
Bronze ASTM B-61 with 
Stainless Steel 316 Trim 



DIFFERENTIAL RELIEF VALVE 

This valve is a^balanced differential valve which opens on 
a decreasing differential. It a closed whenever the inlet 
pressure is 2 to Tmi higher than the tone pressure. When 
the difference in Vesture is less than 2 psi, the valve 
begins to open andVOI continue to open wider as the dif- 
ferential decreases, l^us. the zone pressure is maintained 
less than the inlet j 

Right hand mount sunkiard— Left hand mount available 
upon request. 

FEATURES 

• Positive eutomaik operaiion\ 

• Single scat . . . tight shut off .\. resilient disc 

• Valve outlet cannot be mterccmnsctcd or plugged 

• All pans corrosion resistant 



PURCHASE SPECIFICATION! 



The reduced pressure principle bar know preventer shall consist 
of two independently acting spring-loaded check valves, an auto- 
matically operating pressure d iff e remit) relief valve, tightly dos- 
ing shutofT valves located at each end of the device, and shall be 
fined with properly located lest cocks. Operation shall be com- 
pletely automatic. All internal pans of the spring-loaded check 
valves and the pressure differential relief valves must be remov. 
able or replaceable without removal of the back flow preventer 
from the line. The total head loss through the complete back flow 
preventer assembly shall not exceed — (select value as shown in 
the flow table) » 



The reduced pressure principle back flow preventer shall be similar 
in aJl respects to the Model RP-2 Back How Preventer as manufac- 
tured by Oa VaJ Co.. Newpon Beach, California. 92663. or 
approved equal. 
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DIMENSIONS 





A . 


B 


C* 


D 


E 


F 


0 


APPRO* 
SHIP. WT. 


Tf ST 
COCKS 




10.12 


15.00 


4.06 


7.50 


6.00 


7.50 


15.36 


16 


% 


1* 


0.00 


13.66 


6.19 


8.62 


6.00 


7.50 


13.93 


19 


X 


1%- 


13.25 


18.62 


6.06 


10.06 


6.12 


7J1 


16.86 


29 


% 


1%* 


11.75 


16.12 


7.06 


11.06 


6.12 


7.61 


16.86 


30 
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CLA VAL D 



SIZE 

2 ,, .2i ,, f 3 ,, i 4 , \6 , \e\ io m 

DESCRIPTION 

The model D Is Cla-VePs present state of the art In large sire 
double check backf low preventer*. The 2" valve Is of bronze body 
construction. The 2i"-IO M sl2e\ls a cast iron body with the Interior 
epoxy coated to minlmi2e rust grfcwth. The checks are of a toggle 
lever type designed and used by me Val exclusively. 

RECOMMENDED REPAIR PARTS 





The repair kit contains rubber discs, 


and cover 




SIZE 


Vart no 




2" 


&00-200 « 


• 








21" 


DOO-250 • 




3" 


0004300 « 




4" 


D00-4b0 « 


• 


6" 


D00-60a* 




8" 


DOO-800 A 




10" 


D00-00I « 



J 



74 
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CLA 7AL CO. 


MST' 'jmON/OKMTWN/MAIMTDUNCX 


BACKFLOW PREVENTER 


MODEL D 




^•ootiodh-ww •ewnwmei.im CZA*VAL CO. . 



MODEL D 



DOUBLE CHECK VALVE ASSEMBLY 

Sizrt 2' through 10' 





CLA VAL D2 



SIZE 

3/4", I", H M , U- 
DESCRIPTION 

The model D-2 Is Cle Va I ! s\present state of the art In double check 
backf low preventers from 3/V to l|" size. The valve Is a bronze 
body with poppet type check valves. 

RECOMMENDED REPAIR PARTS 

The repair kit contains rubber di^cs and cover gaskets. 

PART NO 
020-100 • 

,020-150 * 



Clayton auformtic VALVE s 



BACKFLOW PREVtNTIR 



Clayton D -2 



The Clayton LV2 Double Check Valve Assembly o l reliable 
means of back (low protection (or intermediate degrees of 
hazard. The assembly « carefully constructed of corrosion 
muting male rials. It consists of one body containing two inde- 
pendently acting spring-loaded poppet check valves, two gate 
*ilvu and four teat rnrVt. Field icaiiag h easily performed by 
means of the teat cocks prov i ded for this purpose. 

Toe poppet check valves arc uniquely designed to provide drip- 
tight closure tfatnst reverse flow, and low preuure drop at 
maximum capacity. The spring-loaded poppet causes the valve 
to seal against as inlet pressure higher than the outlet pressure 
when there a no flow. 

It is recommended that this unit be installed in a horizontal 
position. All internal pans are readily accessible without rcmov- 
ing valves from the tine. 
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CLA VAL 16 



SIZE 

3",4",6" i 8" f 10" 
DESCRIPTION 

The model 16 double\check assembly Is for use on f J re protection 
systems. It consists of a Mcdel D backf low preventer with a by pass 
meter and 3/4" Model \?-2 after the meter. 



RECOMMENDED REPAIR PAR' 
The repair kits consist 



rubber discs and cover gaskets. 

PART NO 
D00-300 « 

D00-400 * 

000-600 • 

000-800 « 

000-001 • 




When by pass double check is to be\ repaired order kit below. 

3/4" \ (20-100 • 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
J2l$LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

-O^LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



